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Use of the Calorimeter as a pay 
for High Temperatures. | 


| obtain sufficient firmness. On that account, 
I finally selected sheet brass. I find only a 

single determination of the specific heat of 
| brass, while of copper there are many; but 
| since the calorific capacity has, after all, to 


By J. C. Hoaptey, C. E. 
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eae. | Sheet brass, .01 inches thick, is sufficiently 
Having undertaken to prepare and con- firm. 

duct some experiments on the combustion 
of coal in the furnaces of steam boilers, with 
warm blast, some instrument for determin- 
ing the temperature of the products of com- 
bustion with satisfactory accuracy and 
convenience seemed a desideratum. The 
Siemens’ pyrometer, or specially modified 
calorimeter, briefly described in D. K. 
Clark’s Manual, appeared to promise the | 
most satisfactory results; but after consider- | ; ‘ eS ae oe 
| SECTIONAL VIEW OF PYROMETER. 


able inquiry, I could not find one in this| 


For the two-fold purpose of preventing 
corrosion, and impeding radiation, all sur- 
| faces are nickel-plated and burnished. 

| Silver would, on some accounts, be a lit- 
| tle better, perhaps, than nickel; but its use 
|in combination with vulcanized rubber is 
inadmissible, on account of the action of 
| sulphur upon silver. 

| The cup proper is insulated from the rest 
| of the vessel by a considerable space of hard 
| rubber, and the several shells of the case are 








country, and, therefore, set about designing | |insulated from each other in the same man- 
and constructing one. Several questions at | © alculation, confirmed by experiment, to be tin plate, copper and brass. But for danger | ner. The handle of the agitator, and the 
once arose: | about 0.0757 pounds of water; requiring, of corrosion, tinned iron would be most|rim and central tube of the cover, are of 

1. The most advantageous quantity of | | therefore, 1.9243 pounds of water; making available, as it could be used very thin, and | the same material. The case is about 1.75 
water to deal with | the whole 2.0000 pounds of water. its heat capacity could be kept low. | inches thick, composed of three concentric 

2. The mode of constructing the vessel to. The several vessels may differ a little| But as the vessel is necessarily rather|cups around the inside cup, and being di- 
so diminish the transmission of heat vided therefore into 3 concentric cham- 


bers, with walls of burnished nickel. 
The same construction extends to the 
cover, These chambers are all filled 
with eider-down, just sufficiently com- 
pressed to completely fill the space, for 
the double purpose of intercepting 
radiant heat, and preventing convec- 
tion, by impeding circulation of air. 
A small tube is provided in each space, 
for inserting a thermometer. These 
tubes are three-eighths of an inch in 
diameter, and flaring at the upper end, 
to receive a cork. The tubes are 
coated with lamp-black on the . out- 
side, and are set in the middle of 
their respective chambers, but with- 
out touching either wall. Similar 
tubes, but much shorter, are  pro- 
vided in the compartments of the 
cover. These thermometers are of use 


as to eliminate, as far as practicable, 
the disturbing influence of external 
temperatures. 

3. The best materials for the vessel. 

4, The substances to be selected for 
conveying a specific quantity of the 
heat of the furnace to the water in the 
vessel, 

5. The form, dimensions, weight 
and specific heat of the substance 
selected. 

6. The method of heating such heat 
conveyer, and of transporting it with 
least loss of heat to the water. 

7. Disposition and arrangement of 
thermometers. 

8. Details of manipulation. 

First, the quantity of water to be 
used. Clark says that Siemens’ vessel 
contains about a pint, and that his 8 
scale is ,4; that is, a rise of 1° in the in observations for determining by ex- 
temperature of the water indicates a periments with hot water, the real cal- 
fall of 50° in the temperature of the : : orific value, referred to water, of the 
heat conveyer. In view of the high vessel and its appurtenances, in so far 
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temperatures I expect to deal with, 
this scale seemed to involve an incon- 
venient increase of the temperature of 
the water. In effect, if the tempera- 
ture of the furnace were 2,000° F. 
above the initial temperature of the 
water, the water must be heated 40°, 
which even if divided, part below and 
part above the temperature of the 
room, would involve an inconvenient 
rate of heat transmission. Besides, the 
calorific capacity of the vessel would, 
in so small a vessel, bear so large a 
proportion to that of a single pound 
of water as to introduce a needless 
amount of uncertainty. For these rea- 
sons, and because a larger vessel would 
better admit of applying all needful 
or desirable thermometers, without 
becoming unwieldy, I fixed on two 
pounds of water including the calo- 
rific.capacity of the vessel with it 





Heat DIAGRAMS, 


among themselves, and require each a sepa- 


as these are sensibly affected by in- 
ternal temperatures, during the period 
of time occupied by a pyrometrical 
observation, 

These test experiments were con- 
ducted in the following manner: 

All compartments, and all parts of 
the vessel having been brought to the 
temperature of the room, which was 
maintained as steadily as possible, at 
69° F., a known quantity of water, 
weighing nearly two pounds, was put 
into a copper pipkin, and heated to 
about 180°, when it was taken from 
the fire, and the thermometer, which 
showed a gradual reduction of tempera 
ture, wascarefully watched. All things 
being in readiness—time observed— 
just before the thermometer showed 
178°—the water was quickly poured 
into the cup, and the cover was closed; 
the agitator was actively plied, and 


agitator and appurtenances, so far as these costly, it is safer and cheaper in the long, the thermometer was narrowly watched. 
cannot be insulated, but must share to the rate determination. The water required is run to use something more durable. Silver In half a minute from beginning to pour, 
full and almost instantly all changes of | conveniently measured in a measuring bottle, | would be excellent, but, perhaps, no better | the mercury had reached its highest point, 
temperature in the water. The calorific’ with straight, graduated neck. than copper. Both, however, are BO soft, —1i5 —and began to recede—slowly at 
capacity of a suitable vessel I found by) For materials, | have used, tentatively, | that considerable thickness is required to | first, and then rapidly. In about one min- 
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ute some attention could be spared for the 
thermometer in the space nearest to the cell, 
or cup, which began to feel the influence of 
heat from the hot water, soon after the first 
minute. For a few minutes observations 
had to be taken as rapidly as possible, but 
changes soon became less rapid, attd obser- 
vations of the seven thermometers,—one in 
the cup, and one in each of the three com- 
partments of vessel and cover,—could be 


taken regularly, seriatim, in a constant 
order. For half an hour this was done, as 


nearly as possible once a minute, then once 
in two minutes, then once in six minutes. 
The temperature of the room, which changed 
but little, was noted at intervals. After four 
hours, the changes became so regular and so 
in amount, that observations at 
longer intervals sufticed to define the curves 
of temperatures, and the vessel was set into 


moderate 


a closet where the temperature was very 
uniform, and, after a few readings at inter- 
vals of 15 or 20 minutes, left for the night. 
Occasional readings of the thermometers 
during the night, the following day, and the 
succeeding night, traced the respective 
curves of temperature far on towards their 
slow equalization. 

Changes in the temperature of the room 
due to open windows and an extinct fire 
at night, and a rekindled fire and closed 
windows in the morning, reflected by cor- 
responding, but lesser changes in the closet, 
—and by changes in the rate of cooling,— 
progressively less and less marked, but still 
corresponding in time and direction with 
changes in the room, were noted in all the 
compartments, and in the central cup. All 
these several curves being carefully plotted 
on a diagram, I next made a diagram of the 
loss of temperature in the central cup, re- 
ferred to the synchronous temperatures in 
the middle compartment as a base line. 
Dividing this curve, which was very symmet- 
rical and regular, into intervals of 5°, I as- 
certained the interval of time corresponding 
to each 5°, at the respective differences of 
temperature between the central cup and the 
middle compartment, and’ computed the 
loss per minute, and the time per degree. 
These differences and rates of transmission 
tabulated, gave me corrections to apply for 
any length of time occupied by a pyrometer- 
observation, at any observed difference of 
temperature. The experiment also gave the 
calorific capacity of my cup and appurten- 
ances, equal, say, to .05 pounds of water. 
Taking, then, 1.95 pounds of water, the 
whole, vessel and contents, were equal to 
2 poundsof water. I subjoin, in a tabulated 
form, the ascertained rates of heat trans- 


mission. 
TABLE. 





Differences of Interval | Time 
Temperature. of per 
: ‘Time per Degree. Degrees 
5degrees. per 
Greatest Least Minute. 
Degrees. Degrees. | Minutes. Minutes. 
55° hoe 10 S. 0.500 
hoe 15° 19 3.8 | 0.2638 
15° 40° 28 5.6 | 0.179 
4° 35° 33 6.6 0.152 
35° 30 40 8. 0.125 
80° 25° 51 10.2 0.098 
25 20) 75 15. 0.067 
20° 15 114 22.8 0.044 
15 10 180 36. 0.028 
10° 5 344 64.8 0.015 
5° 0° 500 100. 0.010 
We come now to a consideration of the 


substance to be selected as a heat conveyer 
from the furnace to the calorimeter. For the 
highest obtainable temperatures, the choice 
seems, indeed, almost lhmited to platinum, 
that metal, with all its inconveniences, alone 
possessing a melting-point sufficiently ele- 
vated, and aspecific heat pretty satisfactorily 
determined. The principal objections to its 
use are, its rather high cost, and its very low 
specific heat. It now costs, in rods or sheets, 
$8.00 per ounce, Troy, equal to $96.00 per 
pound Troy, or $116.67 per pound avoirdu- 
pois. This is 1% cents per grain, or 3 grains 
for 5cents, or 60 grains for a dollar. As 
scrap metal, it sells at $5.00 per ounce—a 
discount of 871 percent. The specific heat 
of this metal is not so readily ascertained. I 
find in Clark’s tables—‘‘ Constants of Na- 
ture,” published by the Smithsonian Institu- 
tion No.276—35 determinations of the specific 
heat of platinum, at temperatures ranging 
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from 0 to 950° C. (82° to 1742° F.) While the 
discrepancies in these determinations are not 
very great, they are just sufficient to make a 
selection difficult. Each observer who made 
several determinations at various tempera- 
tures, finds a slight increase of specific heat 
for the higher temperatures; but many of the 
determinations at the highest temperatures 
given, are lower than others at ordinary tem- 
peratures or below, down to the freezing 
point. The names of very celebrated chem- 
ists carry a certain weight; but even the great 
name of Regnault cannot outweigh the 
numerous results reached by other careful 
experimenters. <A careful perusal and study 
of all the original memoirs might reveal some 
sause for giving decided preference to one or 
another set of determinations; but these mem- 
oirs were not accessible to me, and time for 
so laborious an investigation could not be 
spared. I therefore plotted all the results, 35 
in number, on a vertical scale of 1,000 inches 
to unity (or the specific heat of water of 
maximum density), so that the fifth place of 
decimals was legibly expressed, and drew a 
curve such as should, in my judgment, best 
represent the probable mean. This curve 
was a straight line (sensibly), parallel to the 
base; that is, the specific heat of platinum 
appears to be constant at all temperatures up 
to about 2000° F. (say 1093° C.), and to be 
0.03333 equal to 35 of that of water. As 
this metal, even at these temperatures, is still 
far below its melting point (which is said by 
practical workers in it to be at or above 
4000° F., say 2204° C.), it seems not improb- 
able that its specific heat is, at temperatures 
under 2000° F., sensibly constant, and not 
widely different at even 2500° F. = 1871" C. 
This valuable quality, which is shared in 
an equal degree, so far as known, by no other 
substance, renders platinum indispensable 
for determining the thermo-convectivity of 
other substances. But for actual use, the 
high cost and low heat capacity of platinum 
almost unfit it. After a careful consideration 
of all available substances, I selected 
wrought iron as best suited to my purpose. 
But wrought iron, atthe high temperatures 
I expect to encounter, would be so nearly 
fused as to be soft, plastic, sticky, and dif- 
ficult to handle. It would also oxidize so 
rapidly as to require very frequent renewals, 
making it, work on it taken into account, 
little less costly than platinum. I theféfere 
resolved to procure wrought iron balls,coated 
with a firm capsule of platinum. The size 
and weight fixed on, were: 
Iron, 0.88” diameter, weighing 700. grains. 
Platinum,0.98” ** 0.05” thick 700. ‘‘ 


Total weight of Fe. + Pl.=1400 ‘ 

The probable specific heat of wrought iron 
was arrived at in the same manner as was 
that of platinum ; but less satisfactorily, on 
account of the close proximity of its. melt- 
ing point, and the consequent rapid rise of 
its specific heat. As nearly as I could fix it, 
the specific heat of wrought iron at temper- 
atures in the vicinity of 2,000° to 2,500° F., 
(1,093° to 1,871° C.) is about 0.166, say } that 
of water and five times that of platinum. 
There can be little doubt that it is even 
higher at the highest temperature above 
mentioned ; and if actually melted, its lat- 
ent heat would be an unknown quantity, 
probably quite large. 

I, therefore, propose to determine the actu- 
al thermic value of my composite balls, (Fe. 
and Pl.), by actual comparison with plati- 
num, heated in the same crucible, exposed to 
the same fire, and cooled in calorimeters ex- 
actly alike in all respects, as far as it is pos- 
sible tomake them so. By exchanging these 
vessels, and making numerous comparisons, 
it seems to me possible to reach pretty trust- 
worthy results as to the specific heat of 
wrought iron up to its melting point, and be- 
yond. 

For a first approximation, we have 0.1 Ib. 
(avoirdupois) Fe.of specific heat 


3 .. —S * ea .0166 
0.1 lb. Pl. of specific heat 0.0338 

ORNs es) anid uch. Sue ¥* 0033 
Combined calorific value = .0200 


which is 0.01 of the 2.0 lbs. of water, in- 
cluding the equivalent of the metal of the 
vessel we are dealing with. 
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Our scale will, therefore, be 100° to 1°, i. e. 
each degree gained by the water and vessel, 
will be balanced by 100° lost by the com- 
posite ball. By using two such balls the 
scale becomes 50° to 1°. If the actual spe- 
cific heat of the wrought iron is found to re- 
quire correction, a8 is not unlikely, a cor- 
responding correction can be made in the 
quantity of water—preserving the relations 
of 100° to 1° fora single ball, and 50° to 1 
for two balls. 

The method fixed on for heating and 
transporting these balls, is as follows: 

A number of black-lead crucibles were pro- 
cured, of the size known No. 1,—3” 
deep, 2” diameter at top, and about 113” 
diameter at bottom, inside; provided with 
good covers, having lugs on top for con- 
venience of removal. 

Into one of these crucibles, one, two or 
four balls can be put; say one composite and 
one platinum, or two composite and two 
platinum, and all heated together. A fire 
brick, having a cavity formed in its upper 
side to receive a crucible, lies on the bridge 
wall, and is kept constantly at about the 
temperature of the fire at that point. An 
iron band embracing this fire brick, with a 
handle for pulling it out and pushing it in, 
lies on the bridge wall, its handle extending 
through a small door on the side of the 
boiler-setting opposite the bridge wall—or, 
a hole may be drilled in the brick near the 
end, into which a bent poker may be in- 
inserted to withdraw and replace it—and, of 
course, the crucible and its contents along 
with it. 

A shelf at the back end of the boiler, ona 
level with orabove the bridge wall, with a cor- 
responding small door, hollowed fire brick 
and handle, affords equal facility for taking 
temperatures just before the gases enter the 
flues, simultaneously with those taken at the 
bridge wall. 

The crucible and its cover serve to dimin- 
ish, in a notable degree, the loss of heat 
during transfer of the hot balls from the fire 
to the vessel; and this loss, if sensible, can 
be closely approximated to by observation 
and experiment. 

THERMOMETERS. 

Influenced, perhaps, by prejudice, but not, 
methinks, without reason, I fixed on the 
Fahrenheit scale as, on the whole, the most 
convenient. 

The instruments selected are, for the cen- 
tral vessel and the surrounding compart- 
ments, 12 inches long, graduated from 20 
to-120°, which gives 4 inch toa degree, and 
admits of easy estimation of tenths of a de- 
gree. 

The thermometers for use in the compart- 
ments of the cover are 6 inches long, simi- 
larly graduated, but, of course, with only 
ubout half as much space to each degree. 

All these thermometers should be very 
carefully tested, both before and after using, 
and their errors noted. 

They are, however, used simply as mer- 
curial thermometers, no attempt being made 
to reduce their indications to those of an air 
thermometer. 

When this paper was begun, I had full 
expectation of so early a completion of the 
instruments herein described as to admit of 
a full experimental trial of them, and a 
synopsis of results obtained by their use. 
But it is now apparent that they can only be 
completed, at the earliest, in season to take 
them to the meeting on the 4th of May, for 
exhibition; and there is danger of disap- 
pointment in that. 

I have also in construction a large calori- 
meter for testing the dryness of steam, 
which is so incomplete that I will here un- 
dertake no description of it. 

On a subsequent occasion, I hope to have 
something to communicate which I hope 
may prove of interest to the Society, on the 
actual use of the pyrometer herein described, 
on the construction and use of my larger 
calorimeter, and on the experiments in coal 
burning, for which these instruments were 
designed and constructed. 


as 


EXPLANATION OF DIAGRAM. 
I will now refer briefly to the diagrams 
shown you herewith. The first is a sectional 
view of the pyrometer vessel on a scale of a 
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littleless than one-fourth The cupor central 
cell is 414” in diameter and 4” deep. The 
bottom is made a spherical segment, for the 
double purpose of strengthening it, it being 
so thin, and giving the agitator such a form 
that the motion up and down should mix 
the water thoroughly. These spaces are 
filled with eider down. There is a false 
bottom of brass, inside of the outer case. 
These are all plated on both sides and bur- 
nished. They are attached by the contriv 
ance, also shown, to a hard rubber ring, sep- 
arating the flanges of the upper and lower 
portions of this central cell. A wide flange 
at the top serves as a clamp for the upper 
flange. A ring in each of these spaces se 
cured by screws, holds the whole firmly to 
gether, and all these places are filled with 
eider down. ‘In each space there is a tube for 
inserting a thermometer through a cork, and 
in each space of the cover, and in the central 
stem of the agitator the principal thermom- 
eteris inserted. The method of using is, 
after agitating the water and getting the 
temperature accurately, to raise up the agi- 
tator nearly to the cover, leaving sufficient 
space for the insertion of the ball; then 
by lifting both handles together, until 
the top of the agitator comes to the 
clined surface, when the metal from the 
crucible can be poured in and dropped into 
the water ; and in dropping into the water 
the cover is closed, and the thermometer 
almost instantaneously reaches the maxi 
mum, which must be carefully looked to, for 
as soon as it reaches the maximum height, 
it begins to recede. That being noted, we 
believe we have now the value of two pounds 
of water contained in the vessel including 
the vesselitself. Being below the insulation, 
the stem of the agitator, below the cover, 
and the agitator itself,—and we know the 
weight of the ball and its specific heat,—a 
simple calculation-gives us a heat at which 
the ball was when it was inserted in the 
yater. The lower plate of the cover is insu- 
lated, as you see. It has a little collar on 
top with a thread in it and a hard rubber 
stem screwed into it, and a hard rubber 
ring insulates it on the outside. These 
plates are put in to make compartments. 
The object of these compartments is to 
serve as a sort of wicket gate to note 
the heat on its escape. I cannot conceive 
that they accelerate the passage of heat in 
any degree. They occupy but little space 
—a hundredth of aninch. They, therefore, 
take out but little eider down. There is 
almost as much down as there would be if 
they were not there. But, as the specific- 
heat of eider down is not known, it is impossi 
ble to say how much heat it receives. An esti- 
mate of the quantity of heat which these 
surfaces receive can be made, and so of 
the others ; and in that way I think that a 
very good check can be made upon the heat 
which necessarily escapes, because it is im- 
possible to confine heat entirely. Then these 
diagrams. This one was made originally on 
a scale of a hundred inches to unity. They 
are about double the size now (much reduced 
in the accompanying cuts on pages 1 and 3); 
so they are about 200 inches to the base line. 
The figures are decimals of the specific 
heat of water, .10, .11, .12, .18, .14, .15, .16. 
A great many determinations have been 
made at the ordinary temperatures, and there 
is a series here of very interesting determi- 
nations, which shows a gradual rise in the 
temperature. Still it seems to me impos- 
sible to admit that these specific heats 
“an be right, weighing against them the 
great number of determinations at lower 
temperatures ; and for a first approxima- 
tion (of course it is a matter of judgment, 
and every man will be at liberty to choose 
his own), the dotted line, it seems to me, 
will probably be about correct, and at the 
temperatures that I expect to deal with, the 
specific heat will be something like } that 
of water. The diagram of the specific heat 
of platinum is on ten times as great a scale, 
drawn originally to 1,000 inches. It is now 
2,000 inches, which would be 166 feet to the 
base line (much reduced in cut), Conse- 
quently, these variations which appear con- 
siderable ‘here, very inconsiderable in 
comparison with the whole, But although 


in- 


are 
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Regnault’s determinations show this ascend- 
ing scale and other determinations an ascend- 
ing scale, yet in view of the location of those 
several determinations upon the diagram, it 
seems impossible to doubt that the specific 
heat of platinum is somewhere about as I have 
placed the dotted line, which is a mean of 
the whole, and that is one-thirtieth that of 
water. 
DISCUSSION. 

THE PRESIDENT.—I suppose it is known 
by most of the gentlemen who have done 
work of thissort, that this method of deter- 
mination of temperature seems to be the 
only practicable one for very high tempera- 
ture. I knowof no other that approaches in 
accuracy even the rudest means ordinarily at 
hand for applying this to such extremely high 
temperatures. The ordinary thermometer 
becomes entirely valueless. The pyrometers 
we purchase are of no value when they get 
above a thousand degrees; and at temperatures 
exceeding, say, one thousand degrees, I pre- 
sume we must probably for a long time, if 
not for all time, use the Pouillet method, of 
which this is an illustration. I think Mr. 
Hoadley’s ingenuity in getting up his calori- 
meter, and particularly his beautifully ingen- 
ious use of the combination of the two metals, 
is very interesting, and will probably prove 
very valuable. And speaking of the Siemens’ 
pyrometer,—about a year ago some work was 
done by some of our young gentlemen with 
the other form of Siemens’ pyrometer that was 
quite interesting with the electrical pyrome- 
ter. A Riderair engine wastested by the use 
of the electric pyrometer combined with the 
use of the indicator. Well, the Rider engine is 
an engine in which the air is bottled up, and 
such an engine is as good a thermometer as 
you can have; put an indicator on it, and the 
engine itself becomes a thermometer. Using 
the Siemens’ pyrometer in conjunction with 
the indicator, they made quite an extended 
series of experiments. They had great diffi- 
culty at first in stretching the wire so that it 
should not be affected by the action of the 
engine. They made seven or eight attempts 
before they got a wire that would stand; but 
they finally did succeed in stretching a very 
fine wire, about 3, of aninch in diameter, or 
perhaps less; then standardizing the pyrom- 
eterand using a very good set of resistance 
measures—galvanometers—they determined 
resistance; used indicators to determine varv- 
ing pressures, and compared results; and the 
result was to give them a determination of 
work done by each method for comparison; 
and I do not remember the figures definitely, 
but there was a difference of only two or three 
or four foot pounds in the two sets of determi- 
nations. 

Mr. Hoapiry.—I have heard of the use 
of the conductivity of platinum, and the 
increased resistance of conduction due to 
increased temperature, but have never had 
any experience with it, and have never been 
able to learn anything about it soas to make 
it practically available; and this seemed to 
be the only thing open to my use in this 
case, 

Mr. Smrra.—I would like to ask the gentle- 
man the temperature usually found in those 
Siemens’ furnaces? : 

Mr. Hoapiey.—I really cannot tell. 

Mr. Hoey.—Dr. Siemens says they reach 
the heat of dissociation. He says you can 
see the water and gases going together. 

THE PREsIDENT.—With what kind of an 
eye ? 

Mr Hotiey.—Through a glass, of course, 

THe PRestpENT.—You can see the two 
gases dissociated ? 

Mr. Houtry.—Dr. Siemens says he has, 
and other persons have seen the currents 
going through and not coming into com- 
bustion. They are more transparent before 
they come into combustion, when the fur- 
nace at its highest temperature. He 
gives that as an evidence that the heat of 
dissociation is sometimes reached. 

Mr. Hoapiey.—These are my _ pellets. 
(Exhibits balls). These three are plati- 
num. The largest one is ,‘,ths of a pound— 
4,200 grains. This is a composite ball of 
700 grains of iron encased in 700 grains of 
platinum. Its heat capacity is equal exactly, 
as I suppose by this hypothesis, to the larger 
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and much heavier ballof platinum. The iron 
balls have also, it is supposed, the same heat 
capacity. They are intended for use at a 
lower temperature at the back end of the 
boiler—about the temperature of incandes- 
cence. They are wroughtiron, simply coated 


to prevent oxidation. I do 
not know how they will work. 
The copper balls are intended 
to be used in the same manner, 
and are also to be nickel plated, 
and the iron and copper balls 
are very curiously alike, not- 
withstanding the difference in 
specific gravity. The difference 
in specific heat is almost ex” 
actly inversely as the difference 
of the specific gravity, so that 
there is only about five or six 
thousandths of an inch differ- 
ence in the diameter between 
two balls baving, I suppose, 
about the same heat-carrying 
capacity, the one iron, the 
other copper. 

THE PRESIDENT—I presume 
(referring to Mr. Smith’s ques- 
tion), the temperatures Mr. 
Hoadley will measure with 
these are the ordinary boiler 
temperatures. These will run 
about 2,000 degrees; some 
times a good deal lower, I 
know. 

Se) eee 


Improved Steam Piston 
Packing. 


The piston and follower used 
in connection with the packing 
shown herewith are made in 
the usual way. There are five 
packing rings, of which the 
two coming in contact, one 


with the piston and the other with the 
follower, are solid, continuous and are re- 
cessed for the purpose of receiving steam, when steam is shut off. 








Heat DraGramM.—See Page 2. 


through piston and follower, as in either 
stroke the rings are driven together and 
against the opposite side of recess, thereby 
causing the furthermost ring to pack thereon, 
and closing all the joints laterally between 
the different rings or sections, of which the 


with nickel, burnished—attempting thereby packing may be composed. The central ring 


Saw Finina MACHINE. 


which is segmental, may be provided with 
springs for holding the packing in position 























which is admitted through the openings in 


the piston and follower, asshown. Between 


shaped overlaps the others, which are expand. 
ed by steam from within, The operation is— 





that when steam is thus admitted alternately 


| 









GREDERGER. DEL. TROY... 


New Piston PACKING. 


The rings are all ground to their respective 
bearing surfaces to insure perfect joints. It 


these two continuous rings are placed three | is the intention of the inventor to accumulate 
segmental rings; the middle one being TT) sufficient steam within the interior of the 


piston to exert a uniform pressure upon the 
rings throughout the stroke after the steam 
is cut off. By this arrangement it is claimed 





that the excessive 
cylinder (caused by the great pressure of the 
rings against the cylinder before the steam is 
cut off) may be prevented. 


regulated that they 
pressure upon the rings, and steam may be 
wholly excluded from the recess, although if 
any should by chance enter the effect would 
be beneficial. 





wear ateach end of a 


It is also claimed that the foregoing is 


absolutely necessary upon low-pressure cyl- 
inders, as without the reserve pressure the 
outward action of the rings would be very un- 
certain if the pressure upon the piston alone 
were depended upon to operate the same. 


It is also claimed that the springs may be so 


will exert a uniform 


This packing may lose laterally by wear 


or otherwise, and yet remain tight, proper 
design in the construction compensating for 
wear between the rings. 


This packing is 
made by Joseph Seeberger, at the Starbuck 
Iron works, Troy, N. Y. 
> 
Saw Filing Machine. 





The engraving presented herewith, repre- 
sents a convenient apparatus for sharpening 
circular saws. To sharpen a saw it is hung 
upon a mandrel attached to an iron support, 
and a device, shown upon the floor at the 
left in the engraving, is applied to the 
frame. A short file, or piece of a file, is 
placed between the set screws; then by re- 
volving the saw and adjusting the file, the 
high teeth are reduced so that the point of 
each tooth will follow the same circle. 

The file for sharpening isheld by a handle 
having a ball joint, and is guided by around 
bar sliding through a guide. This guide or 
carrier is made to slide upon the are of a 
circle, which is graduated, and may be ad- 
justed so as to bevel the teeth to any angle 
desired. 

The parallel motion of the file is modified 
by the ball-and-socket joint, so that the file 
may be used to the best advantage. The 
saw is firmly held during the process of filing 
by a set screw, and is kept from vibrating 
by an adjustable support attached to the wall. 

The saw is moved from tooth to tooth by 
a finger for that purpose. When one side of 
the saw has been filed, by a joint at the end 
of mandrel the saw may be turned over, 
and the remaining teeth filed. 

Two sizes of these machines are now made, 
the smaller size taking saws of all diameters 
up to 36”, and the larger size all diameters 
up to 42”. Allthe parts are adjustable, as 
shown. An improved saw swage and set 
are furnished with these machines when de 
sired. They are made by the Martin Man 
ufacturing Co., 61 Broadway, New York 
City. 

——— me 
Mild Steel in the Work Shops. 

The occasional failure of steel plates in 
boiler and other work, says the Hngincer and 
Tron Trades Advertiser, is generally attrib- 
uted to want of suflicient information on 
the part of the workmen. To prevent, as 
far as practicable, the possibility of failure 
in steel plates, caused by deficient informa- 
tion as to the proper method of treating this 
material, the Steel Company of Scotland 
has published and directs the attention of 
the users of the steel to the following rules : 

“1. Welding: In welding mild _ steel 
plates, it is not necessary to heat them to 
the same high temperature as in the case of 
iron. Instead of a ‘welding heat,’ a bright 
yellow heat is sufficient; and if flux is re- 
quired, it need only be three parts clean 
sand to one part Common salt, moistened, 
and thrown on the parts in the fire. We 
recommend that the weld be of the Y form, 
in preference to the lap, and that it be 
treated in the usual way—that is, lightly 
hammered on the Y part. After the weld 
is made, and while the heat is good, the 
parts near and on either side of the weld 
should also be lightly hammered. In mak- 
ing the weld, the fuel should be used free 
from sulphur, otherwise red shortness may 
result, 

“2. Flanging: In flanging, care should be 
taken in the local heating that the parts are 
not overheated, and that no hammering or 
work is put upon them while at a black heat; 
further, it would be well if work could be 
continuous until each flange is completed, 
or, if the plate has to be laid aside before it 
is finished, it should be protected from 
chills, if it is not convenient to keep it warm. 

‘3. Annealing: After completing either 
welding or flanging, the whole piece should 
be heated to a cherry-red heat, and slowly 
cooled, 

‘4, Orders: In ordering steelplates care 
should be taken to state the purpose for 
which they are to be used, especially in 
cases where they are required to weld and 
flange ” 
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Improved Hangers and Coupling. 





The accompanying cut shows a sbaft with 
hangers, pulley and coupling designed by A. 
Webster, of the American Watch Tool Com- 
pany, Waltham, Mass., for the Waterbury 
Watch Co., who are running four Jines, each 
140 feet long, which have been declared by 
some good engineers to be the finest lines of 
shafting in the country. 

The shafts are drawn steel, well polished; 
and the couplings are those shown in the 
March 19th issue of the AMERICAN MACHIN- 
ist. The hanger boxes may be raised or 
lowered, and they swivel both vertically and 
horizontally, thus facilitating the lining of 
the shaft. They are of the self-oiling class, 
the oil being held in a cavity below the 
shaft. 

The outlines of the hangers are graceful 
curves, there being no angles whatever, and 
neither hangers nor pulleys have projecting 
screws to catch waste or clothing when 
cleaning. The arms of the pulleys are 
curved, and as light as is consistent with 
proper strength. The rim is turned outside 
and imside, thus the pulleys are balanced. 
They are held in place on the shaft by means 
of two screws which bear against a split 
bushing, thus avoiding any indentation of 
the shaft, which would tend to roughen and 
spring it. 

——_»~g@>e—_—_—— 


Hadley’s Belt Shifter. 





The belt-shifting device, shown in the ac- 
companying cut, consists of a stand fas- 
tened over-head supporting a crank, which 
is attached to a link and connected to the 
dog on the shifter rod, and so arranged that 
it can be set at any angle, to bring the han- 
dle to the desired position. There is also 
an arrangement (which is shown in the 
small cut), to attach to the perpendicular 
rod, by which the rod can be carried off 
horizontally and operated at any distance. 

This device can be applied to any coun- 
ter-shaft, large or small, or anywhere a belt 
is required to be shifted from tight to a 
loose pulley. It can be adjusted to fit any 
drop of hanger, and can be used for any 
width of belt. 

The belt cannot work off from one pul- 
ley on to the other without turning the han- 
dle. It brings no shock or blow on the 
hanger, like the old style of shifter handle. 

Hadley’s belt shifter is made by the Dia- 
mond Emery Wheel and Machine Co., 
Providence, R. I. 


Wauted —— How and Why? 





By F. F. Hemenway. 





I have been reading up on the wants of the 
advertisers in the AMERICAN MACHINIST, but 
haven't got any further than this one: 
“ Wanted—thoroughly competent machin- 
ists, none others, etc.’”? That ‘‘want”’ is prom- 
inent enough to warrant keeping it ‘‘set 
up,” (Is that the way you express it?) merely 
changing dates occasionally; or it might run 
right along like the continued stories in 
seme periodicals, simply changing subscrib- 
ers’ names once in a while. That ‘‘ want” 
isn’t local, it is general. It has come to bea 
chronic want. The thoroughly competent 
machinist is wanted to-day, because there is 
a business ‘‘boom.” You can’t run a ma- 
chine business through a boom without his 
assistance. The manufacturer wants the 
work of his hands, and he wants the work 
of his head. This ‘‘ boom” is the harvest of 
the manufacturer, and it is the harvest of 
the workman who can respond to this stand- 
ard advertisement. The demand is way up, 
and the supply isn’t equal to it. The ma- 
chinist who can fill the bill of the advertiser 
wil] receive good pay and distinguished con- 
sideration. He won’t get the pay and con- 
sideration on any personal grounds whatever. 
He will get them because he is the kind to 
make money from when there is a boom in 
business. When the manufacturer wants to 
double the product of his plant, he adver- 
tises for just such men. When the times 


yet dull, as they will sometimes, that man 


will be wanted. When the manufacturer | 
has to figure close and do work cheap, he | 
can’t make any money without him. You 
have to run a machine business in dull times, | 
if you run it at all, with just such men. | 
When the boom and the lull get averaged, 
and things settle down into a steady pull| 
along the line, the demand for that man 
won’t let up any to speak of. You can’t 
run a machine shop right along on an even 


pull without him. 
* * * 








* | 

I would like to work up the distinctive | 
features of such a man, so as to make a de- 
scriptive list of him. I can’t doit. I used | 
to think—a good while ago—that such men 
were born, not made. I used to associate 


* * * * 


with him some undefinable natural capacity ; 
something that set him right up from the be- 
ginning with a ready-made tact for his par- 
ticular vocation, and that didn’t call for his 


IMPROVED HANGERS AND COUPLING 


doing a thing because he had learned how, | 
but because he couldn't help it. In a word, | 
I used to think he was a genius. I don’t be- 
lieve in the genius part of it any more. 
There isn’t enough foundation to the genius | 
dodge to hold up one machinist. Such an | 
individual can’t be described as a man of. 
brains. 

Suppose we assume it to be a matter of 


industry. 
* 


* * * * * 


You can’t buy all there is of a machinist 
for even ten hours a day. You can hire a 
certain amount of manual exertion, and an 
uncertain amount of intellectual exertion. 
Sometimes the intellectual part isn’t sufti- 
cient to direct the manual part ; sometimes ' 





Hap.Ley’s BELT SHIFTER. 


it is just sufficient, and sometimes it 
stretches out a good way beyond. In any 
event, there is a good deal of individual 
thought around a machine shop that don’t 
particularly concern the jobs in hand. The 
direction of the individual’s thought has a 
good deal to do with the individual’s prog- 
ress. It may take the direction of prospect- 
ive jobs. It may lead to the discovery of 
new ways and means and the adaptation of 
old means to new ends, or it may lead to 
nothing. When it leads to the discovery of 
new ways and means, or when it leads toa 
new adaptation of existing ways and means, 
it tends to adapt the individual to fill the bill 
of the advertiser. When it leads toward 
nothing you can’t, by any possibility, any- 
where on the road, get him on the track to 
fill the bill. 

It can’t be said it is because a man don't 
think or because he does think. He has to 
think—of something. 
think to any, or does think to some, purpose. 








AMERICAN MACHINIST. 








| will do 





Industry don’t particularly consist in being 
busy—at least, it isn’t concluded by that 
consideration. It implies being busy in a 
profitable direction. * * * * That ad- 
vertiser don’t advertise for men with a brain 
so large that a number ten hat won’t cover 
it. He don’t specifically call for men with 
abnormally busy brains, but he wants a man 
who thinks, just the same. He isn’t looking 
for men who knew all about machine pro- 
cesses before they saw a machine shop. I 
don’t believe he wants men who know all 
about one little simple process. He wants 
men who have a good deal to learn and a 
big inclination to learnit. It isn’t men who 
are competent to direct their thoughts in a 
special direction that he wants. It is men 
who are anxious todoso. * * * * He 
advertises fcr men to build machine tools. 
There are men who never saw machine tools 
built who can fill the bill. * * * * He 
wants men to manufacture steam 
engines. There are men who 
never worked within ten miles of 
a steam engine who can qualify. 
« *.% * He.is looking for 
men who do mill work. I know 
men who don’t know what mill 
work is who can rattle into the 
place and fill it full in a week. 
I know men whose experience 
has carried them through all 
these places, who couldn’t meet 
the advertiser’s wants in either. 
* * * * 

There isn’t any law that prevents a ma- 
chinist from speculating on a good many 
things. When your planist sits down with 
his planer, you can’t hinder him from medi- 
tating on a good many things that don’t 
have much connection with his planer. He 
wouldn’t do any poorer planing if he men- 
tally calculated the weight and strength and 
cost of every piece he manipulated. I don’t 
know that he would do any better planing 
for a little speculation touching succeeding 
processes, but I think he would, all the 
same. He wouldn’t defraud you in any 
way, if he calculated (all to himself) how he 
would improve on your plan of doing things. 
He might (in his mind) save a heavy per- 
centage in cost, and it wouldn’t discount 
your profits. If your best lathes- 
man Carries mental pictures of each 
individual bolt drawing, illustrated 
in the AMERICAN MACHINIST, and 
demonstrates to his own satisfac- 
iton that they are all right—or 
wrong—it isn’t anyone’s business 
but his own. If he goes further, 
and demonstrates how they are 
wrong, and how he will make a 
drawing for a bolt, it may help him, 
but it won’t hurt you. If your 
high-priced vise-man in imagina- 
tion rebuilds your shop, and resets 
your tools, and improves on a good 
many of your designs, and more of 
your processes, it don’t make any 
difference to you. 


* * * * * 


On second thought it does make 
a difference to you. They will do 
better and more work for their 
mental observations, and others 
better and more work because 
they do. There is a sort of magnetic influ- 
ence that goes out from men who think in- 
telligently in the direction of the shop and 
shop matters. Two or three such men will 
elevate the tone of a good sized shop’s com- 
plement, and have been known to wake up 
‘sleepy proprietors. I don’t try to account 
for it or explain it. I only state the fact. 
| Bye and bye, when that planist or lathes- 
/man, or vise-man, shows you how to build 
a shop, and set tools, or make drawings, or 
design and construct machinery, it will be 
all right. Or, by and by, when he goes 
away from you to show others how to do 
these things, you will refer, with a good 
deal of complacency, to the fact that he 


used to be your man in overalls. 


* * * * * * 


I wonder if a man’s advertisement could 
be profitably studied as an index to his pri- 





Itis because he don’t | vate character? I have been running over 


the AMERICAN Macuunist files, and I don’t 


he shall go for instruction in drawing. 


that question. 
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find any one advertising for two-dollar men 
to take the places of his three-dollar men. 
dont believe that men with such wants, ad- 
vertise. I don’t believe there are many 
of them to advertise. . 
men who worded these advertisements want 
good men at good wages. 
is, that some of them are in search of three- 
dollar men to take the place of their two- 
dollar men. 
machinist, I should pin considerable faith in 
these advertisements. 
fill the bill, I would apply. 

* 


I 


I have faith that the 


And my opinion 


If I were looking for a job as 


If I thought I could 


* * * * * 


I notice that Apprentice asks Quirk, where 
It 
is a first-class sign, when Apprentice asks 
Men who fill the bill of 
the Macurnist’s adv ‘tisers, sometimes 
ask such questions. No doubt Quirk will 
answer Apprentice, but on the theory that 


you want considerable of a good thing, I 


should like to say to Apprentice: Don’t put 
in too much time asking that question. 
Sometimes young men keep on asking it, till 
they get old—too old to learn. If the con- 


cern where you are employed don’t keep a 
draughtsman, there are a good many in your 


vicinity that do. The advice is, that, if 


necessary, you study the personal habits of 
some good draughtsman—not too young— 
until you find when and where you can get 
a ten minutes’ audience with him, and briefly 
state to him your circumstances and your 
aspirations. 
actly how much money you are able or 
willing to invest, and ask his advice as to 
what books and tools to get, and go to work. 
If you are in earnest in your endeavors, and 
fail, it will be the first instance of the kind 
on record. I say apply to agood draughtsman 
not because any one in the line wouldn’t be 
competent to advise, but because poor work- 
men sometimes hope for a corner in their busi- 


Let this statement include ex- 


ness, and good ones are never troubled that 
way. 
—— ae 


Korting’s Water Jet Condenser, 





One of the cuts on page 5 gives a sec- 
tional view of Korting’s Water Jet Con- 
denser, and the other a view of the condens- 
er attached to an engine. This device is 
calculated to overcome the usual loss of 
power with non-condensing engines caused 
by the resistance of the atmosphere (esti- 
mated to be as high as 30 to 40 per cent.), It 
is arranged to do this by creating a con- 
stant vacuum on the exhaust side of the pis- 
ton during its entire stroke. It dispenses 
with an air-pump, and is applicable to the 
smallest as well as the largest engine. 

The water enters condenser through an 
annular opening formed by a water nozzle of 
proper shape, which contains a long taper 
spindle, the water entering the condensing 
chamber in an annular ring, discharging 
gradually downward into a solid jet and 
thence to a discharge tube. 

It distributes the water in a thin sheet 
around the taper spindle, while the great 
length of jet running free through the con- 
densing chamber gives an extra large con- 
densing surface. It also has great capacity 
for the discharge of air or other non-condens- 
ing gases which may have entered with the 
exhaust steam or water. 

The object of this intermediate nozzle is to 
conduct the exhaust steam all around the jet 
downward, where the greater portion is con- 
densed, and the remainder goes upward 
through the back passage, and enters the 
upper nozzle, where it meets the water at its 
coldest point. 

A height of only 15 feet is required be- 
tween the levels of the supply and the dis- 
charge water, to obtain the required vacuum. 
The free exhaust valve B makes it possible 
to run the engine non-condensing, if the 
water supply should fail. The water check 
Aisa safety-guard against a back flow of 
the water into the cylinder of the engine, 
which can occur with any condenser if the 
vacuum in the engine cylinder is greater 
-than that in the condenser, 

These condensers are applied by A. Aller, 
109 Liberty Street, New York, 
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The Foreman Question. 


Editor American Machinist : 


If there is any one thing for which I like 
your paper more than another, it is because 
it is practical, or brings out the practical 
ideas of others. The article in the late issue 
by ‘‘ Thought,” on crusty and slovenly fore- 
men, is worth a great deal to the trade. 
There are more bad workmen made, more 
work spoiled, and more money lost by put- 
ting such men in charge of shops, than from 
any other cause I know of. I am stating 
this from my own experience as a workman. 
Only to-day did I leave a shop for just the 
reason others left the shop ‘‘ Thought” wrote 
about. I will, without being too personal, 
mention this case. A young man was em- 
ployed, with a very limited experience. He 
was to receive instructions, and $8 per week 
as wages. The young man is put to doing 
the same class of work that men getting $15 
and $16.50 are doing. He misunderstands 
some instructions given by this foreman, 
makes some small blunder, and what is the 
result? A volley of oaths is fired at him; he 
is abused and his blunder made known to the 
whole shop. The result of this is that the 
young man is confused; his mind is turned 
from his work to the ill treatment he has 
received; others see and hear what occurs; 
it forms a subject of conversation, and the 
entire shop is stirred up over the matter. 
Every one is more or less affected, and some 
nervous workman makes another ‘‘slip,” or 
mistake, and again we have a tornado of 
vile language and childish passion, and some 
one takes off his apron and gathers up his 
tools—and in a day or so thereis another 
row and another man goes, or a couple of 
boys go, and green men have to be put on to 
finish up the work left. Thus money is 
wasted by the conduct of one man of weak 
mind and strong temper. 

There are many men acting as foremen 
who would do well at the bench, but lack 
the good sense or tact to carry on the every- 
day business of a workshop. Foremen 
should remember that it is as important to 
gain and hold the good will and confidence 
of their workmen asto give them work to 
do, or see that they do it properly. Kind- 
ness and forbearance should be the motto of 
every foreman or employer. Nothing will 
do as much good, when a workman gets into 
a bad place or is ‘‘ bothered,” as a cheerful, 
encouraging word ortwo. It puts the man 
at his ease, and helps him to pull through, 
and he remembers it, and will in nine cases 
out of ten exert himself to do his next job 
quickly and well. Let a foreman of this 
kind want a job completed ina hurry. 
how his men will rally to his aid, and how 
cheerfully a few minutes is given at dinner 
time, or after hours, todo anything needed 
about the shafting or pulleys. If aman is 
not competent to dothe work, he should be 
spoken to quietly and sent away at once, 
And the first thing a foreman should do is to 
find out what kind of work a man is best 
adapted todo. A man may have the ability 
to make a fine touch with a file, and not be 
capable of doing a good job on a planer; or 
may be a fine lathe hand, and not be capable 
of turning out a good screw. I have known 
men to make screw cutting a specialty and 
turn out fine work, who could not fit a pis- 
ton in a pump, or even make a close fit on 
ordinary work. These dirty, slovenly fore- 
men that ‘‘ Thought” shows up, are ea- 
pensive men to employ. The work may 
seem to go along quickly, but it don’t, You 
will find your tools and other material are 
suffering from this ‘‘rush.” I once worked 
in a shop where we had just such a cranky, 
rough sort of foreman as ‘‘ Thought” has 
portrayed. The firm thought he was doing 
wonders. He madea great deal of noise, 
especially when the proprietors were around, 
but I and the others saw the waste and re- 
pairs. Much of the former was made by 
himself, the latter caused by the men. Men 
like these have no system or order; their ap- 
pearance shows it, and the work turned out 
don’t pay. 


See 


FATMAN. 


LETTERS FROM PRACTICAL MEN, 








AMERICAN MACHINIST. 


Drawings that Don’t Show What Parts 
to Finish, 
Editor American Machinist : 

I have been very much interested in the 
discussion relating to the best manner of 
making working drawings, and if the sub- 
ject is not exhausted I would like to ask a 
question. How do your correspondents, 
Messrs. Chordal, Carter, Smith, ete., indi- 
cate what part of their work is to be finished? 
I suppose, of course, that but one drawing 
of a piece is necessary, and that that draw- 
ing should always be made and figured finished 
size. Now how, in any of the drawings that 
have appeared, is the blacksmith, if it be a 
forging, or the pattern maker, if it be a cast- 
ing, to know where to allow for finish? And 
in either case, how does the machinist know | 
where to finish it? Chordal truly says that 
the object of a drawing is to ‘‘ convey in- 
formation.” Will he please state how his 
drawing conveys that information? And, 
by the way, I don’t consider the bolt draw- 
ing a good subject for an example any way. 
It is altogether and entirely too familiar and 
commonplace an object to be used to settle 
any nice points. If your correspondents 
would like to hear more on the subject let 
them so intimate, and then, with your per- 
mission, I will give them my ideas in regard 
to the matter. H. F. 8. 
Hartford, Conn. 


The Mississippi Steamboat. 
Kditor American Machinist : 
Were I called upon to give the most spe- 
cialized form of the steam engine, I should 











TORR 


KORTING’S WATER JET 


certainly instance that employed upon the 
light draught American river steamer. 

These boats were and are, aside from the 
engines, most remarkable specimens of marine 
architectural adaptation ; one, the Sultana, 
if 1 err not, having carried one thousand 
bales of cotton (250 tons) on twelve inches 
of water, while many of them have upper 
works of pine, only !4 inch in thickness, and 
for strength and stability bear about the 
same relation to a seagoing vessel that an 
egg shell does to an iron pot, being marvels 
of lightness, flexibility and fragility ; adapted, 
as only the American mind and hand can 
adapt, to the particular and peculiar service | 
tor which they are designed. 

Unlike all other steamships, these asnad 
are built for streams of great length, having | 
often to run thousands of miles through an 
entire wilderness, wholly separated from | 
all mechanical appliances save those carried 
on board, and in waters which vary with 
the seasons and the rains, from ample depths | 
and widths in the ‘‘ booming” and ‘‘ bank- 
full” stages, to tortuous rivulets, or actual | 
absolutely dry sand, when the water is low. | 

Here, then, is the problem ; to construct a 
steamboat which shall be able to make the 
trip from St. Louis to the headwaters of the 
Yellowstone—say 3,000 miles, with a cargo 


| 


no water, with no repairs save those made 
by a blacksmith. 

As to the dry ground business, that is 
easily disposed of by placing two “spars,” 
one on either side of the boat, in a vertical 
position, so arranged that they can be read- 
ily stood on end, about a thirdof the boat’s 
length aft of the bow, and supplied with 
tackle, so that the boat can be raised for- 
ward, upon the spars, which then serve pre- 
cisely as leaping poles, on which the boat, in 


'extreme cases, proceeds over the dry sand 


bar by a series of short jumps. 

The hulls of these boats are, of course, 
flat-bottomed, and are so light and so wholly 
without stiffness that they follow the load 
like a birch canoe, and the distribution of 
the cargo is governed by a careful visual in- 
spection of the lines of the guards, deck and 
upper works. 

Here is an added condition of the engine 
designing, that of flexibility, to meet a 
possible change of a foot in the relative ver- 
tical location of the cylinder, slides and 
crank-shaft ; and this cannot be met by any 
arrangement of the vertical or ‘‘ self-con- 
tained” description, as the weight must, in 
the first instance, have an equable longitu- 
dinal distribution on the hull, so that when 
the boat is ‘‘ light” she may ‘‘ hold her lines.” 

















CONDENSER. —See page 4. 


So far as I know, there is no literature of 
this most extraordinary branch of steam en- 
gineering. I have seen thousands of these 
boats, but never a set of detailed drawings 
of the machinery of a light boat; and I 
hope by these sketchy (rather than technical) 
paragraphs to call out a full history and de- 
scription of the Western river engine, and 
the valve motion known as the “ Pittsburg 
cams,”’ from the day of Oliver Evans to the 
present time. The literature of every other 
form of the steam engine is full ; of this, 
the miraculously cheap, light, effective 
and durable river engine, there is, so far 
as my knowledge goes, no complete descrip- 
tion in existence. 

To begin with, the horizontal type of both 
engine and boiler and the high pressure 
system are adopted, and high pressure is a 
correct term; the ‘‘ Effie Afton” carried 
225 lbs. for ordinary work and Heaven only 
knows how much when she was “hot,” 

Few of the Northern readers of the AMER- 
1cAN Macuinist have, I fancy, ever seen 
225 lbs., or had the pleasure of standing by 
a steam boiler with the safety valve loaded 
to 500 Ibs., while the little ‘‘ Bourdon’ gauge, 
about as big as a dollar, with 25 lb. notches, 
showed 300 pounds, and “still a swellin’” 
and the pin-jets of steam from the seam 


of government supplies, and return, water or | leaks in the boilers reached out like fine, 
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blue knitting needles, four or five feet long, 
before they broke into a little fuzzy cloud of 
steam only as big as the hand, and the fur- 
nace doors were bright red-hot, and the 
chimneys carried ten or fifteen feet of clear 
flame aloft, and the whole boat quivered 
like ‘‘a yellow dog sitting ona thistle.” That 
was before the ‘‘ government valve ” heart- 
lessly cut the ‘‘hot”’ engineer down to a 
miserable, trifling ‘‘ cold water” pressure of 
150 Ibs., and was not an uncommon state of 
affairs at all. 

The boilers were cylindrical, two-flued, 
single-riveted, small diameter, 28” being a 
common head, and cast iron a common ma- 
terial for the heads. The fuel was 
at first invariably wood, the boilers very 
long and set well forward on deck, The 
steam pipes were copper, leading to the two 
engines, each turning an independent shaft. 
These engines were long stroke, 6 or 8 di 
ameters often, and sat on pine “‘ timbers.” 
They had four unbalanced poppet or skil- 
let valves, and in working by hand, when 
they once began to ‘‘suck down” they had 
to be lifted very quickly or they went down 
and stayed there. The slides were flat pieces 
of cast iron, which were bolted to the timbers, 
the bolt-holes slotted to allow two orthree 
inches side adjustment. The connecting rods, 
enormously long, were made of wood, oak 
or pine, and strapped wholly or at each end 
with iron, and the brasses confined with an 
out-end gib and key. The crank and crogs- 
head pins were globed, so that the out-board 
end of the shaft could go up or down a 
couple of feet and not worry anybody, and 
the valves were operated by cams running in 
square grooves, and when the engineer “ got 
a bell” his engine was expected to turn the 
way the bell said ‘“‘right off,” whether the 
wheel was hard against the bank or not. 
If the bank was soft the buckets staid 
with the wheel ; if the bank was hard 
the buckets” staid with the bank: 
but when the pilot gave bells he wanted 
turns, sure. Mark Twain, in the Atlantic, 
gives the only sketch of the Mississippi pilot 
I know of, and I can only wish it had been 
fuller, for certainly of all the combinations 
of memory, instinct, skill and nerve that 
ever came under my observation, the most 
wonderful were shown by river pilots, who 
have a mental photograph of thousands of 
miles of river, and know the depth of every 
foot of it atany stage of water, and handle a 
boat within a yard of destruction on either 
side, by day or by night, as coolly as they 
would take a drink. 

| hope that some engineer of a ‘ paste- 
board” boat will send the AMERICAN Ma- 
cHtnistT rough sketches of his machinery, 
complete in every detail, with the sizes, so 
tiat drawings and engravings of this inter- 
esting form of engine can be laid before 
the public; a volume of river engineer- 
ing sketches and anecdotes would be 
hardly less entertaining than Chordal’s 
Letters, though it might not be so 
usefully suggestive. It would, how- 
ever, give a thousand ‘‘ ways out,” un 
dreamed of by the Northern engineer, who 
wants « whole machine shop for the most 
simple repairs. 

In the early days, these river engines were 
hemp-packed throughout, and were of 
rough cast iron, except in the bore of the 
cylinders and valve seats; and the valve 
faces, stems, and piston rod were turned, 
as well as the cross head, and crank pins, 
and shaft journals. All the heads and caps 
were commonly rough, with lead gaskets in 
the breaking joints, and ‘‘rust packing ”’ in 
the permanent unions. The crank was 
cast iron, bolted and keyed rough on a 
flange forged on the end of the shaft; and I 
believe the engines to have been among the 
cheapest, best, and most admirably de- 
signed for their purpose, of any ever made. 
The distribution of steam was excellent. 
All repairs could be made on board, and no 
variation of alignment affected the working 
noticeably. 

I trust we shall have a full history, with 
detailed drawings of several examples of 
the Mississippi engine in the current volume 
of the AMERICAN MACHINIST. 


EHasy Way. 
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A German Tool-Post, 
Hiditor American Machinist : 

In your issue of the May 14, 1881, Mr. 
Danse credits me with the design of a tool- 
post, of which he gives an incomplete sketch. 

The device he refers to is very old, and in 
commonusein Germany. Its principal merit 
is that it will take in a great variety of sizes, 
and does not require a special set of tools. 
I have frequently seen and used it without 
the spherical washer W, shown in Fig. 1, or 
the beveled disc ). The parts are of steel; 
the end of the set-screw S, and the jaws of 
the clamp @, a plan of which is shown in 
Fig. are hardened ; the jaws are rough, 
like those of vise. The sketches show 
the device plainly, and will not need any 
further explanation. 

P. B. DE SCHWEINITZ. 

South Pueblo, Col. 
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Dialogue on Draughting. 

Editor American Machinist: 
The following dialogue 

heard in one of our shops: 

“John, what do you think of the draught- 

ing discussion in which Chordal is attempt- 

ing to tell ‘the boys’ how to make draw- 


yas recently over- 


ings?” 

Joun.—‘‘ Well, Charlie, as to the discus- 
sion in general, I think there have been some 
good points brought out, as well as others 
which are not worthy of much attention. 
But what about Chordal? Has he been tramp- 
ing on your toes?” 

C.—‘‘ No; but I think somebody, or some- 
thing, has been getting him into a bad humor 
when he wrote his late articles touching this 
subject, and he is now trying to ‘ take it out’ 
of the draughtsmen?”’ 

J.—‘‘ Perhaps he has been taking down 
stoves. You know thisis about house-clean- 
ing time.” 

C.—‘‘That may be, but whatever may 
have been the matter with him, he is a little 
off the track in these communications. Sup- 
pose your master mechanic should come to 
you and tell you that he had some men ‘a 
thousand miles away,’ working in a little 
shop, and that he wanted them to make a 
certain machine, and you should make a 
drawing of it tosend to them. But he tells 
you that they know nothing about drawings 
—have never seen one, even—so he desires 
you to take particular pains with it, and 
make it so they will have no difficulty in 
understanding it. How would you make 
it?”’ 

J.—‘‘I think I would ask him how to 
make drawings for such men. I know Chor- 
dal claims that he can do it, but I think he 
claims a great deal more than he, or any- 
body else, is able to practice. Why, the idea 
seems almost ridiculous. Draughting is the 
mechanic’s language, and how can you ex- 
pect a man to read it without having learned 
You might as well 
expect a man to read a book without having 
ever seen anything in the shape of letters.” 

C.—‘‘ Yes, I would like to see some of his 
drawings tested by his own standard. In 
some of the shops where I have been at 
work I have had the compliment paid me by 
some of the men that my drawings were the 
easiest to work to of any they ever saw, but 
I have had men in my charge who would 
make blunders of the simplest kind with the 
drawing lying before them, the work partly 
laid out, and the drawing thoroughly ex- 
plained to them. I would like to try some 
of these men with some of Chordal’s draw- 
ings.” 

J.—‘* What do you think of his objections 
to shading and ‘ line hatching?’” 

C.—‘‘ As far as puzzling the shopmen is 
concerned, these objections have no weight 
whatever. Inall my experience as a draughts- 
man I have never had a single question 
asked me in regard to shade lines or ‘ hatch 
lines,’ and I generally shade my work when 
I have time to do so, except very simple and 


it to some extent, at least? 


common forms. ‘ Line hatching’ in sectional 
views I never omit. If L had a shop of my 
own I would ‘shoot the man’ who would 
attempt to omit ‘hatching’ his sections in 
my shop. 


I have, lately, had something to 
do with drawings in which there was no 











The writer has met with 
two just such cases, and 
hundreds of engines no 
doubt are now being used, 
where a loss of from 25 to 33 








per cent. occurs daily, from 
a lack of a properly-con- 
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‘hatching’ on sectional views—made by some 
architectural predecessor of mine—and I must 
say that I never was so much bothered in 
tracing out the form of the object which was | 
intended to be represented, as I was with 
these drawings, especially those that had be- | 
come dirty and creased. Such drawings are 
burdensome on the mind, and they unneces- 
sarily consume time on the part of those who 
have to refer to them. In order to determine 
the form represented, a person has to trace, 
with the eye, almost every line; whereas, if 
the section is ‘hatched,’ the eye will take in 
the whole object at a glance without any 
effort. I have never seen the man who made 
a mistake in working from drawings on | 
account of ‘ hatch lining,’ and Chordal cannot 
show me such a man—unless it is his Mr. 
Marling.” 

J.—‘' Yes, and he (Marling) never uses 
drawings, but Chordal can make drawings | 
that he would understand ‘without any ex- | 
planations.’ (?)  Chordal takes rather a 
broad view—or a narrow view, in regard to 
the use of technicalities, too.” 

C.—‘‘Well, I don’t know just how far he | 
means to gothere. I agree with him in re- | 
gard to the use of simple words in place of | 
technical terms, when they will express the 
draughtsman’s idea, and when there is any 
doubt as to the technical term being under- | 
stood in the shop. Experience has taught | 
me long ago to discard, to a certain extent, 
the arbitrary rules,that were taught me by 
my text books and professors.” 

J.—‘*But what trade, art or science is | 
there that has not got its technicalities, and | 
cannot get along without them ?” 

C.—‘‘ Well, I don’t think that he means 
we should discard the use of them altogether. 
If I make a drawing for a machinist, I use 
the machinist’s language on the drawing, as 
far as his language and his technicalities are 
applicable, and if I make a drawing for a 
carpenter, I use his language to the same 
extent. I think this is what Chordal means 
when he denounces the use of technicali- 
ties.”’ 

J.—‘‘If that is what he meant i have 
nothing to say ; but he writes as though he | 
was of the opinion that there was never a ne- 
cessity of using a single word which origi- 
nated in the draughtsman’s trade.” 

C.—‘‘ Well, he knows better than that. | 
If we should use the machinist’s language | 
altogether, I think we would produce some 
rather puzzling-looking drawings some- | 
times.”’ 

J.—‘‘ Perhaps so. Why don’t you send 
in some communications on the subject, and 
give them your ideas ?” 

C,—‘*‘ Oh, I have no time to write. 

Bay City, Mich. [. 2. 





Ss. | 


Proportioning Slide Valves, etc. | 
Editor American Machinist : 

In yourissue of May 7, 1881, Mr. Ashworth | 
gives an indicator diagram off an engine, 
which very forcibly illustrates the loss of 
power caused bya badly-proportioned valve. 
He says: ‘Twenty-five per cent. was gained 
in duty by the change made.” I think, if the 
indicator cards are fac similes, that the gain 
in duty was nearer 50 per cent, 












structed slide valve. 

In many enterprises, such 
as mills for grinding corn 
and wheat, the profits of the 
business are consumed in 
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the excess of fuel required. | 
The sketch herewith gives | 


| 
the proportions of a valve, | 


now being used in a 40-horse engine in 
Indiana. 
in making the boiler furnish steam. 


Much trouble has been experienced 


* * * * * * 


That the crosshead stops was not proven 


_in the brief note Mr. E. E. Clark contributes 
to your issue of the 21st of May. 


While we are open to conviction, to be 


|convinced will require more than simple 
reference to 
Something more pointed is needed, and in 
order that Mr. Clark cr some one else may 
bring this proof, I will try to show some of 
the evidences that zt does not stop. 

It must be understood that the question | 
does not apply to cranks and cross heads | 


“the laws of mechanics.” 


with their usual loose connections, but to 


such devices with all their joints perfect, 


and having no lost motion whatever. 
Without yoing into details, such as might 


| be needed for those not familiar with the 


subject, I will briefly state some of the 
proofs at hand. 
1st.—The movement of the cross head is 


controlled by the wrist pin to which it is 


attached. 


little longer,” or the like. I have had em 
ployers talk to me as if I were trying to deat 
them, instead of conscientiously trying to 
save them time and money. This treatment 
is not particularly encouraging to an engin 
eer who has his employer’s interests and 
his own reputation at heart, asevery enginee; 
should have. In regard to recommendations, 
‘“‘Smoke Arch” hits the mark Most of 
such testimonials are not, practically, worth 
the paper they are written on. Of course, if 
they are given by good engineers, after 
thorough examination of the person recom 

mended, they are of value. 

In regard to Mr. B. raising engineer C.’s 
pay, etc., it seems to me ‘‘too funny fo: 
anything,” for I never yet knew of such a 
case. I’ve heard that such things had been 
done, and I’ve no doubt that they have, but 
not a single case ever came under my observ 
ation during an experience as engineer of 
some 20 years in different cities and other 
places; but, on the contrary, I have person 
ally known of numerous cases, where good 
engineers have had their salaries cut down to 
day-laborers’ wages, for no fault of their’s, 
because they (the proprietors) must retrench 
somewhere. Engineers, as a rule, do more 
work for less money than any other class of 
mechanics; besides, they have a great deal 
of expense that others do not; for if they 
wish to keep posted on the improvements 
which are all the time going on in their line, 
they must read and study. Their tools also 
cost considerably, and constantly need addi 
tions and repairs which cost money. 

Milford, Conn. Wats: 
Pitch Circle of Gears.—Shait Couplings. 
Editor American Machinist : 








2d.—Any space in the circle described by 
the wrist-pin center will be an arc. 
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IMPROPERLY PROPORTIONED SLIDE VALVE. 


8rd.—Then any movement of wrist pin 


will cause a corresponding movement of 


cross head. 
4th.—The so-called dead centers, in circle 


described by wrist pin, are points without 


dimensions. 

5th.—Then the point at crank, where the 
motion of the cross head changes, having 
no dimensions, it follows that there can be 
no time consumed at this point. 

Hence the cross head does not stop, theo- 
retically, at least, if the above proposition 
be true. For, practically, we know the eye 
cannot detect the slight movement that 
takes place at or very near the dead centers, 
on turning a crank slowly. QUIRK. 

Chattanooga, Tenn. 

Reward of Good Engineers. 
Editor American Machinist : 

Having been much interested in reading a 
communication from ‘‘Smoke Arch” in a 
late issue of the AMERICAN MACHINIST, I am 
tempted to indulge in a little friendly criti- 
cism. In the main I fully agree with him, 
especially in the opening part, and I heartily 
wish every employe in the land could and 
would read it. It has always been my habit 
to try and improve everything connected 
with the boiler and engine under my care, 
and to run things generally on the principle 
that ‘‘ A stitch in time saves nine,” but, con- 
trary to ‘‘Smoke Arch’s” opinion, I have 
almost always encountered great difficulty in 
persuading proprietors to make improve- 
ments, or even necessary repairs, if they 
were going to cost anything. The general 


|reply is, ‘‘Can’t do it now; try and run a. 


I observed in the AMERICAN MACHINIST 
of April 23d, a rule for finding the diameter 
| of the pitch circle from the pitch and num- 
ber of teeth in gear wheels; 
and also what that rule lacks 
of being accurate, in the arti- 
cle entitled ‘“‘Short Cuts,” in 
your issue of May 7th. 

As I formerly worked at 
pattern making, and bad 
considerable experience in 
gearing, I well knew the rule 
I speak of, as well as its 
want of accuracy ; but the 
above named articles remind 
me ofanother departure from 
the exactness such work re 
quires, and which I have 
never noticed in print either 
in books or papers. I mean 
| the difference in pitch the practical man finds, 
when he spaces the teeth in a large and a 
small wheel made to run together, and where 
| the pitch lines are made by any correct rule. 

In stepping from center to center of teeth 
with dividers on the pitch circle, the dis- 
tance is less in a small wheel than in a large 
one ; this difference being governed by the 
difference in diameter of the wheels and 
fineness of the pitch. The discrepancy I 
speak of is too much to ignore in practice, 
and I wish some of your correspondents 
would give a rule which will cover the above 
point, or be kind enough to refer me to 
some work in which it is already laid down, 
if such a rule exists. ; 

Will you, at this late day, permit me to 
finish the article on couplings, published 
and illustrated some time since? I had but 
a few minutes’ time when I wrote that com- 
munication (see issue of March 5, 1881), and 
would now add that I made no inquiry into 
the novelty or patentability, as I did not care 
for a patent, preferring, if I infringed an 
other man’s rights, to let him inform me 
himself; but I have heard nothing, and, so 
far as I am concerned, if it is of any use to 
the public, the public are welcome to it. In 
reply to the criticism of Mr. Dunning in the 
AMERICAN MACHINIST of March 26, I would 
say, if a coupling of that kind was required 
in a place where it would be unsafe in the 
form in which it was shown, it would not 
require much genius to make the two flanges 
through which the bolts pass with light rims, 
or their outer edges projecting far enough to 
cover bolt-heads and nuts. Mr. D.’s lettey 
suggests the need of another improvement— 
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some way of making gearing that is not 
open to the same objection. 
I] 


A. W. Fox. 


Why It Stops. 
Editor American Machinist: 

I see the question, ‘‘ Does It Stop?” is not 
yet exhausted; and, asthe principle involved 
has led many engineers into trouble in setting 
slide valves, I will offer a few suggestions 
upon that question: I know that the piston 
does stop; if tt did not stop it would knock out 
the cylinder head. Moreover, it is gradually 
slowed down as it nears the end of the 
stroke, and finally an automatic brake is ap- 
plied to bring it toafullstop. The duration 
of this stop can be ascertained by the com- 
mon rules of arithmetic. The slowing down 
is done by the changing of the crank-pin 
from aright angle to a direct line with 
piston. The breaking is done by either lead 
on the valve or retaining part of the exhaust 
steam in the cylinder. Now, to prove this, 
and to show the difficulty of setting a valve 
by simply turning the engine over till the 
cross head comes to the end of the stroke, 
let any engineer who has a small engine that 
is easy to handle, get a square, lay it on the 
engine frame so that one arm will stand up 


against the main shaft, and mark on the 
square where the center of shaft comes. 


Then turn the engine over, till the center on 
crank pin comes exactly tothis mark. This 
brings the engine on a true dead center. 
Now with adull knife mark where the cross 
head comes next. Letan assistant turn the 
engine till you can see the cross head move; 
then look at the square and you will find 
that the crank pin has moved quite a distance 
without in the least disturbing the cross 
head. Note where the center of the crank- 
pin comes on thesquare; turn the engine the 
other way till you see the cross head move; 
mark the square again. This gives you the 
distance that the pin moves while the piston 
is actually at a full stop. As at this point of 
the stroke the eccentric is giving out all or 
nearly all the accelerated motion. The valve 
is moving very fast; consequently, you cannot 
set a valve by simply moving the cross head 
till it comes to the end of stroke. Having 
seen many persons fall into this crror | am 
induced to write this communication. 
West Bay City, Mich. CHISEL, 


Instruction in Draughting. 
Editor American Machinist : 

I see by a late issue, that ‘An Appren- 
tice” wants instruction in drawing—one 
who has to contend with a ‘ thick-headed, 
shoddy, aristocratic foreman,” as he terms 
him. I, for one, can very thoroughly sym- 
pathize with him, as I have had a great 
many of them to deal with, both as man 
and boy. I am a machinist, 
working in one of the best shops of Phila- 
delphia; and partly a mechanical draughts- 
man. Sv, if ‘‘ Apprentice” will communi- 
cate with me, or will take the trouble to 
come and see me at 116 North 7th street, I 
will give him all the instructions I can, 
both in regard to instruments, and making 
a beginning in drawing, JOURNEYMAN. 

Philadelphia, Pa. 


first-class 
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Foreign Technical Notes, 


Translated for the AMERICAN MACHINIST. 


FRACTURE OF TIRES FROM FROST, 


During the last winter, reports the Deutsch: 
Hisenbahn Ztg., and indeed during the winter 
season for several years past, a large majority 
of the railway accidents which have occurred, 
have been due to the fracture of tires under 
the influence of extreme frost. In reference 
to this subject the above paper states that 
the Committee of the Administration of Ger- 
man Railways is about to offer a prize of 
10,000 Marks to the inventor of the best sys- 
tem of manufacturing tires, so as to render 
their fracture under such conditions impossi- 
ble. 

NEW SELF-OILING LUBRICATOR, 

La Houille says, the problem of oiling 
wheels when once at work offers many diffi- 
culties for solution. By the old system of 


lubricating loose wheels, much of the oil 
used fails to reach the wearing surfaces; 
when 


and once these become dry, the 
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bosses of the wheels and axle bearings grind 
-ach other, causing great wear and tear, and 
consequent expense. All these defects are 
remedied by these new lubricators, con- 
structed by a French firm, which’ are, by 
their construction, specially adapted for 
collieries, ironstone mines, slate quarries, 
lead and copper mines, and all processes 
where loose wheels revolving upon their 
own axles are required. By this new method, 
the part of the wheel which immediately 
surrounds the axle is made hollow ; the cav- 
ity issupplied with oil through a charging 
screw, and the lubricating material obtains 
access to the axle through a continuous 
opening ontheinner side of the hollow cham- 
ber. This method secures a saving in the 
grease or oil used, the consumption being 
about %; less than that involved by any 
other method. The oil is drawn out as re- 
quired by the revolution of the wheel, and 
the moment the motion stops the lubricator 
ceases to act. When wagons are not in use 
it is impossible for the grease to escape ; 
nor can there be any waste in whatever posi- 
tion the wagon may be when discharging its 
contents. A single charging with lubricat- 
ing material suffices for several weeks with 
continuous work. Being made of crucible 
steel, the wheels unite great durability with 
extreme lightness, simplicity of construction 
and non-liability to get out of order. 


A NEW YARN TESTER FOR SHORT LENGTHS OF 
YARN. 

Le Revue polytech. says, that a French en- 
gineer has constructed a most ingenious con- 
trivance to test the counts of yarn. Before 
weaving the counts can be easily ascertained. 
In unraveling cloth it is, however, often 
only possible to get a much shorter length, 
say a few yards, to test. For doing this 
correctly he has constructed a specially sen- 
sitive balance, which shows the exact counts 
if only a few yards are puton. This balance 
is constructed on the plan of the old quad- 
rant scales, the quadrant being graduated in 
this instance for, respectively, 2, 20 and 40 
meters of combed worsted yarn. The threads 
to be tested are suspended from one end of a 
finely balanced arm, itself suspended in its 
middle, near which a vertical pointer is at- 
tached, which indicates at once the correct 
counts of the yarn. When it is possible to 
make tests of several small lots out of one 
sample of cloth, the exact number of yarn 
can thus be ascertained very accurately, for 
itis seldom the case that a few lengths, of 
say two yards, cannot be taken out. This 
handy little machine will be equally useful 
to manufacturers who want to ascertain the 
counts of yarn contained in samples of cloth 
they wish to make. : 

HOLLOW INGOTS AND CAST STEEL TUBES. 

In the manufacture of these, writes Jerns- 
kontoret (tried successtully by a Swedish 
firm)—the ingots or tubes can be made of any 
grade of steel, but, if of crucible steel, the 
following ingredients are preferably added: 
Toa pot of steel weighing 50 lbs. add 30 Ibs. 
Swedish or Peru iron, 20 Ibs. scrap steel, 5 
oz. charcoal powder, 6 oz. refined manganese 
and 3 oz. rock salt, and melt till it becomes 
‘‘dead” steel, then skim off the floating im 
purities and pourinto moulds, These moulds 
are of special construction. The core is 
made of a mixture, one element of which is 
combustible, and the walls of the core are 
vented. It should also, after being baked, 
be covered with a heavy coat of the best 
plumbago, wet with clay wash, slicked down, 
and returned to the oven, to remain until 
ready for pouring; both core and mould 
should be hot when the metal is poured. 
The metal is poured through a central run- 
ner, and enters the mould at the bottom. 
The gases and air burn out through the core, 
and escape through the openings provided. 
By these means the steel is not rendered 
brittle, and all air cavities are avoided. 


IMPORTANT HYDRAULIC COATING 


AND WOODWORK, 


According to the Monsi. Ind., MM. Mac- 
habie & Co., of Paris, have devised a form 
of mastic or hydraulic coating for the pre- 
servation of all kinds of metal, wood, walis, 
etc., Which is particularly recommended for 
the prevention of the formation of rust on 
iron water-tanks, conductory pipes, etc. By 
a slight modification of its ordinary com- 
position for ordinary purposes, it can be 
made to resist a temperature of 60° GC. (140 
Fabr.), and is thus applicable for reservoirs 
or pieces connected with a hot-water system. 
For walls, wood and metal work generally, 
and for tanksand pipesconveying cold water 
only, the composition mosi suitable consists 
of: 


FOR IRON 


Norway pitch. . 100 parts, 
WOHOW WAR. «ccorscvecds ; 
TRMOUEN. ocd ce oh 682s oe 
The pitch is first melted, separated, and 
then mixed with the wax and tallow over the 
fire. In this way a thin fluid is obtained, 
which, when run into bottles and jars, solidi- 
fies as it cools, and keeps good for an in- 
definite length of time. When required for 
use it is only necessary to warm the contents, 
so as to reduce them to a fluid or semi-fluid 
consistence, and apply where desired with a 
brush or other suitable instrument. The 
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composition thus laid on dries at once, and 
forms an impermeable protective coating. 
For surfaces likely to be exposed to higher 
degrees of temperature, not exceeding 60° C., 
the composition is as follows: 


ROOMMOUY 5 06643 ses osc 100 parts. 
MPU CODES 06). oh 8<2.640i0 ie 
Gutta percha, .. 2.006004 ie 
RM org tcc esses Sen oe 
Lite Seer eC eee ele 


In preparing this, the colophony, a very 
hard substance, which resists a high degree 
of temperature, is first melted, the other 
materials added gradually, and the whole 
then allowed to cool. The composition thus 
made effectually preserves walls from damp, 
and a coating of it on metal tanks or other 
receptacles of fluid which have rusted 
through, prevents all leakage, and renders 
them as servicable as before. 

THE CURRENT AS A MEANS OF 
POWER. 

The Maschinen-Constr. says that the latest 
application of electricity—namely, for the 
transmission of mechanical energy—was first 
suggested by Dr. C. W. Siemens, who had 
ascertained that, including all sources of 
loss, 50 per cent. at least of the original 
power could be realized at a distance of one 
mile, and that with adequate provisions 
against heating, it would be no dearer to 
transmit electro-motive power to a greater 
than to a smaller distance. Sir William 
Armstrong also had availed himself of this 
force for working a circular saw placed at 
a distance of one mile from the waterfall 
which supplied the power; but to crown all, 
and as was successfully demonstrated in 
Berlin last week, Dr, Werner Siemens has 
succeeded in obtaining locomotive power 
sufficient to draw a train consisting of four 
carriages, and carrying from 70 to 100 pas- 
sengers by similar means. 


CONVEYING 


GALVANIC DILATATION, 

La Nature remarks that, in order to test 
Edwards’ hypothesis that the passage of a 
galvanic current produces a mechanical elon- 
gation, M. Blondlot has contrived a delicate 
experiment. Ile takes a strip of copper, 
thoroughly annealed, which he bends into a 
kind of quadrangular spiral, fastened at. its 
upper end and carrying atits lower extremity 
a shaft which plunges into mercury. When 
a current is passed through the spiral, all the 
angles should vary if there is any dilatation, 
and as all the variations are culminative, the 
terminal stalk should turn through an angle 
which could be easily measured by Poggen- 
dorff’s method. An elongation of .00000025 
could be readily detected in this way, but as 
he found none, Blondlot concludes that the 
hypothesis is incorrect. 


- — 


Newly Incorporated Companies, 
NEW YORK. 

The Supellex Manufacturing Company, Limited, 

New York; Chas. T. Roberts. W. Stratford, Jerome 

Bradley, John E. Heath and Eugene A. Heath, in- 


corporators; Capital. $100,000. For the manufac- 
ture and sale of house-furnishing goods. 
Marshall Loom Company, New York; Wm. W. 


Horton, Henry 8. Hawks, James M. Fisk, Wm. H. 
Shaw, Henry A. Spafford, Caleb S. Marshall and 
David R. Stanford. To manufacture and sell a 
weaving machine or loom, for weaving or making 
in whole or part any kind of woolen or cotton 
goods. 

The Peerless Spindle Company, New York; Eras 
tus F. Mead, Dwight Studwell and Mosher A. Suther- 
land, incorporators; Capital, $200,000. For the man 
ufacture and sale of lock spindles and other appli- 
ances for doors. 

The Western Improvement Company, New York ; 
Daniel B. de Monzilly, Orland W. Joslyn, Thomas 
W. B. Hughes, Thomas C. Clarke and Herman 
Clarke, incorporators; Capital, $500,000, To pur- 
chase, own and develop mines and mineral proper 
to construct 
and equip railroads, steamboats and other vessels ; 
to build and equip mills and furnaces and smelting 
and reduction works, and to manufacture, buy and 
sell all machinery and appliances needful for such 
railroads, steamboats, mills, furnaces, smelting and 
reduction works in Territories of Utah, Wyoming, 
Idaho and Montana, and States of Nevada and Col 


ties of coal, iron and other metals; 


orado, and elsewhere. 

American Air Gas Company, New York ; Chas. G. 
Rodgers, Henry C. Bowen and Alvin T. Hill, incor 
porators ; Capital, $1,000,000. To manufacture and 
sell all kinds of illuminating and heating gas, and 
to manufacture, sell and erect carburetting ma 
chines and other apparatus, and gas machinery 
generally. 

The American Boot, Shoe and Last Company, 
New York: Asa Johnson, Geo. W. Garretson, Wm. 
W. Gibbs, Emmet R. Olcott and J. T, MeClintock» 
incorporators. Capital, $500,000. To manufacture 
boots, shoes and lasts of every kind and description 
and the necessary machinery and apparatus for the 
same. 

Butler and Goldey Manufacturing Company, New 
York; Henry L. Butler, Wm, J. Goldey and Henry L, 
Butler, Jr., incorporators, Capital, $25,000, For 


the manufacture of general bardware and the sale 





of the same, 


New York City Plate Glass Company; A. E. Hughes, 
James H. Shields and Wm. J. Cannon, incorporators. 
Capital, $600,000. For the manufacture and sale of 
glass and glassware generally, and of plate glass in 
particular. 

The American Underground Electric Company; 
Robt. D. Radcliffe, W. H. Woolverton and Amzi 8 
Dodd, incorporators. Capital, $300,000. To man 
ufacture, sell, use and lease insulated electric wires, 
cables and other electrical conductors for use under 
ground or otherwise, and apparatus to hold, con- 
tain or protect, and all appliances for utilizing the 
same. 

MASSACHUSETTS. 

Ames Sword Company, Boston (with works at 
Chicopee); A. C. Woodworth, president, Geo. M. 
Barnard, treasurer; Capital, $150,000.) For the 
manufacture of swords, bayonets, guns, pistols, and 
other implements of war, and military equipments 
and accoutrements, and the manufacture of ma- 
chinery, tools and implements, and for 
forging, turning and manufacturing anything that 
may be made from steel, iron, brass, copper, nickel 
and other metals. 


casting, 


American Electric Company, Boston; F. A. Ho 
bart, president, E. 
$12,000. 
applying patented inventions, processes and appar 
atus, electrical and other, and the patents securing 
the same, and manufacturing 
thereunder. 

The East Boston Railway, Dock and Elevator 
Company, Boston ; J. Platt, Jr., J. M. Clark, Edwin 
Wright, N. Curtis, E. G. Nickerson, M. Googins and 
A. Bowker, incorporators ; Capital, $250,000, with 
power to increase to $2,000,000, For the purpose of 
purchasing certain lands in East Boston and Chel 
sea, and constructing and maintaining thereon 
docks, wharves, elevators, warehouses and other 
structures for the reception, storing, delivering and 
forwarding freight by railway vessel, with 
authority to lay and maintain railroad tracks on its 
premises and the streets adjoining to connect with 
any railroad located in East Boston forthe purpose 
of receiving and forwarding freight. 


P. Cassell, treasurer ; Capital, 
For the acquiring, holding, developing and 


or selling licenses 


Gloucester Street Railway Company, Gloucester ; 
H. A. Burnham, J. J. Burns, F. W. Homans and 
Robert Capital, $150,000. 
construct, maintain and operate a street railway, 


Tarr, incorporators ; To 


PENNSYLVANIA, 

The Tionesta Railroad Company, office at Oil 
City; Capital, $800,0000;  'T. H. Wilson, W. T 
Young, R. D. MeCreary and others, incorporators. 
For the purpose of constructing a railroad from 
Tionesta, Forest County, Sheffield, Warren 
County ; a distance of 35 miles. 

The Traction 
Pittsburgh ; C. 


to 


Passenger Railway Company, of 
L. Magee, J. D. Scully and H. P. 
Ford and others, incorporators ; Capital, $150,000. 

CONNECTICUT. 

New Haven Saltpeter Company; Edward 8. 
Dwight, Hadley, Mass., andJno. W. Dwight, New 
Haven, incorporators ; Capital, $5,000, For manu 
facturing and selling chemicals of all kinds 

Windsor Locks Machine Company, Windsor 
Locks; George Glover, Jr., Windsor Locks, Eugene 
E. Latham and Edwin Upton, Windham, incorpo 
rators; Capital, $15,000, For the manufacture of 
paper machinery and machinery of other kinds. 


NEW JERSEY, 


The Western Construction Company, Camden ; 
Edward Lineus, Alex. H. Siegel and E. V. Machette, 
incorporators ; Capital stock, $500,000. To con. 
struct and erect public and private works of every 
description and kind. 


ILLINOIS, 
U.S. Treasury Mill Company; F. W. Waterbury, 


W. K. Eversonand N. H. Hanchette, incorporators. 
For manufacturing, milling, mining, reducing, 


treating ores and other and similar business, ete., 
ete. Capital, $1,000,000. Principal office, Chicago 
The Diamond Steam-Cooked Feed Company; A. 
Dunham, A. F. Smith D. B. Hutchinson, 
incorporators. For the manufacture of 
cooked feed and general milling business. 
tal, $100,000. Principal office, Chicago. 


L. and 
steam 


Capi 


Jas. B. 
Badenoch, Jr. 
For the manufacture, purchase and sale of lumber, 


The Bogue Badenoch Company; 
man, Chas. H. Bogue and Joseph 


Good 


shingles, doors, sash and other articles or materials 
of Capital, $100,000. Principal office, Chi- 
cago. 


wood, 


The Western Machine Company; Edgar S. Ward, 
Willard R. Crandall and John F, 
porators, 


McKinlay, incor 
For the manufacture of every kind of 
machinery and apparatus, applicable to the exea 
vation, cutting, digging, removing, hoisting, screen 
ing and loading, as connected with the mining busi 
Capital, $25,000, Location, East St. Louis. 


ness, 


Riverdale Lumber Company; F. August Reich, Jr., 
August Anlich and Louis G. 
For the purchase and sale of lumber and the manu 
facture of sash, doors, blinds and other materials 
of wood, Capital, $75,000, Riverdale, 
Cook, Co. 


Reich, incorporators, 


Location, 


Elevator milling Company; Wm. Brocker, Wm. 
P. Grimsley and 8. W. Curran, incorporators. For 
a general manufacturing, milling and elevator busi 
ness. Capital, $20,000. Location, Springfield 

Union Foundry and Pullman Car Wheel Works; 
Nathaniel S. Bonton, Geo. M. Pullman, Charles F. 
Hammond and others, the 
manufacture of architectural, car, cast 
ings and general foundry and machine business 
Capital, $300,000, Location, Chicago, 


incorporators For 


railroad 
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EDITORIAL ANNOUNCEMENTS. 

ew Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
ing patronage. Those who wish to recommend their 
wares to our readers can do so as fully as they choose in 
our advertising columns, but our editorial opinions are 
not tor sale. We give no premtums to secure either sub- 
seribers or advertisers. 


tw Hvery correspondent, in order to insure attention, 
should give his full name and address, not for publica- 
tion, but as a guarantee of good faith. 


ew We are not engaged in procuring patent rights, or 
in selling machinery; nor have we any pet scheme to 
advance. ur hobby to ride. 

wT? We invite correspondence from practical machin- 
ists. engineers, inventors, draughtsmen, and all those 


specially interested in the occupations we represent, on 
subjects pertaining to machinery. 

(ee Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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A Machine Shop for Students. 
A very pleasing affair occurred at the 
Stevens Institute, Hoboken, Saturday night, 
the 14th ult., in the shape of a formal 
presentation of the new machine shop to 
the Board of Trustees. This shop, which 
was described in the AMERICAN MACHIN- 
ist of April 23, 1881, was fitted up by 
President Henry Morton, at his own per- 
sonal expense of $9,500. The new shop 
contains almost all that could be desired 
to facilitate the rapid advancement of the 
students in the study of experimental and 
applied mechanics. On the night of the 
presentation, the new Buckeye engine was 
in motion, driving the lines of shafting; 
and, in fact, the shop was in readiness for 
work. Problems neatly drawn, and 
mounted upon boards for shop use, as well 
as specimens of work—some in progress, 
and others complete—lay about the benches 
and upon the machines. A large number 
of students, prominent civil and mechani- 
cal engineers, and a few ladies and friends 
were present. Professor Morton, after a 
few preliminary remarks, gave a history of 
the Stevens Institute; in the course of 
which he called attention to the fact that 
the Alumni have filled, and now fill, some of 
the highest and most responsible positions in 
all branches of science. The object of the 
institute was to graduate mechanical engi- 
neers—not journeymen machinists—and 
the new shop would add new interest to 
that branch. It was not expected that the 
study of mechanical engineering, by the 
aid of shop practice, would supplant the 
other branches; but practical knowledge 
would prove of inestimable value to the 
students, by enabling them to at once 
grapple successfully with the problems 
embodied in mechanical drawings. The 
student must have a knowledge of strains, 
forces, physical science, and mechanics; 
and last, but not least, he must have a 
knowledge of costs of plant, machinery, 
labor, etc., growing year by year. Pro- 
fessor Morton paid a very enviable com- 
pliment to Jas. E. Denton, a graduate of 
the institute into whose hands the shop 
was committed last year. 

The field of shop practice in connection 
with institutions of learning was essentially 
a new one at the time when the work of the 
institute commenced, and it had _ been 
proven by experience to what extent me- 
chanical training could be combined with 
theoretical and mathematical training. It 
was not intended to graduate mere mechan- 
ics or theorists, but mechanical engineers 
who should thoroughly understand their 
profession, past experience proving this 
plan to be highly successful. Prof. Morton 
in closing begged to express his high appre- 
ciation of the encouragement and kind 
sympathy with which he had always been 
sustained by the Board of Trustees. Rev. 
S. B. Dod, on behalf of the trustees, re- 
plied to the President’s address, mentioning 
the fact that this was only one more of the 
many great and good things which Professor 
Morton had done for the institute, and an 
exhibition of his ambition in having his 
system of instruction of the best. Mr. Dod 
accepted in appropriate terms the generous 
gift of Professor Morton, doing honor 
alike to his intelligent appreciation of the 
wants of the students, and his zealous in- 
terest in their welfare. Mr. Dod also al- 
luded to the efficiency of the faculty of the 
institute—the professors who seconded Prof. 
Morton, and ably supported him in main- 
taining the high standard of the institution, 
the evidences of which are found in the 
testimony of the Alumni, who evince a de- 
sire to work and excel in their respective 
callings. 

Prof. R. H. Thurston read an address 
from Coleman Sellers, of Philadelphia, who 
was not able to be present. 

Mr. Sellers warmly endorsed the plans of 
Prof. Morton in the training of students, 
which embodies training of the mind with 
the training of the hands. 

Book knowledge was not sufficient; prac- 
tice is equally necessary. It seemed impos- 


were introduced in connection with the insti- 
tutes, with the intention of manufacturing 
merchantable articles. This was a failure 
for numerous reasons, one of which was that 
as soon as the students were able to do one 
thing well they wished to be advanced, 
which necessitated the continual instruction 
of new hands. 

This course also resulted in the waste of 
much material. The Russian plan was 
finally introduced, and was soon found to be 
astep far in advance of any other method. 
This method consists in putting as many 
shapes as possible upon the smallest amount 
of material, which results in giving the stu- 
dent the greatest possible practice with the 
least waste of material. (This system was 
fully described in our issue previously re- 
ferred to). 

A master mechanic requires an extensive 
knowledge to design a machine which shall 
not cost too much and do its work econom- 
ically. 

Prof. R. W. Raymond expressed his satis- 
faction at the adoption of technical educa- 
tion. He referred to a recent discussion of 
professors upon the best method of giving 
young men a technical education. 

The question was asked whether the tech- 
nical shall precede the practical instruction 
or come after it, and this question bad yet 
to be answered. 

A great trouble all over the country is the 
heavy load which rests upon individual en- 
gineers. They cannot take a vacation be- 
2ause there are none to fill their places. This 
is being felt more and more every year. 
Every feasible method of education should 
be thoroughly tried to practically prove 
which is the best. Prof. Raymond congrat- 
ulated the institute upon having been the 
recipient of so valuable a present, it being 
all that could be realized in a prayer or 
dream, and predicted a positive success for 
the undertaking. Rich men, as a rule, re- 
quired their sons to go through college and 
learn the profession of a minister, a doctor, 
or a lawyer, considering these positions the 
most honorable, irrespective of the fitness of 
the young men for filling them. The time had 
now come when the engineering student holds 
his head as high as.any of the rest, and he 
has the right to do so. In closing, Prof. 
Raymond expressed the following sentiment, 
that nothing was well said that did not lead to 
something that was well done. 

Horatio Allen, the venerable engineer, 
was called upon, and remarked that, in his 
practice, he had often felt the want of defin- 
ite knowledge. Hands were often used in 
machine shops to a poor advantage. In 
every shop a great deal was learned that had 
best be unlearned. This was fortunate, and 
yet it was unfortunate. 

On one occasion, While Mr. Allen was in 
San Francisco, a young man came to him 
and inquired what shop he would advise 
him to enter to learn to be a mechanical 
engineer. Mr. Allen inquired if he had 
means, and upon receiving an aftirmative 
answer, he was advised to build a small shop 
of his own at home. 

He was also advised to go to school and 
learn the theoretical part, and visit the differ- 
ent machine shops, gather ideas therefrom, 
go home and execute the work. The object 
of this course was to avoid the unnecessary 
drudgery (of which there is too much given 
to apprentices in every shop), and thus ad- 
vance as rapidly as possible. A student or 
an apprentice would find his education in- 
complete until he had seen parts of ma- 
chinery break, and had thoroughly studied 
the scrap heap. The scrap heaps of differ- 
ent shops should be visited and carefully 
examined. A man who has always worked 
where things never break, has but a small 
portion of the requisite knowledge and ex- 
perience. Some great men, engineers, will 
reason a thing out very nicely, and design 
what appears to the eye a very beautiful 
machine, but, if you could only see their 
scrap heap, you would be amazed. 

Mr. Allen referred to his former acquaint- 
ance, while in England, with George Stephen- 
son, and stated that he was very familiar 
with his scrap heap, regretting that he had 
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might have done, in preserving the very 
valuable information thus revealed. Every 
young man should be familiar with the scrap 
heap, in order that he may know what will 
and what will not easily break. He alluded 
briefly to the starting of a night school 
some years ago, when he was managing the 
Novelty Iron Works in this city. 

He found a young man who was a smart 
mechanic and a thorough scholar. whom 
he put in charge of the night school. The 
learners paid a nominal, price for their tui- 
tion, they learned rapidly and things went on 
smoothly until a concern out West wanted 
the young instructor, and offered him a 
tempting salary. He accepted the offer, and 
the night school stopped. 

The shop fitted up by Prof. Morton was 
simply carying out the plan which he had 
indorsed for many years, and the institute 
was to be congratulated upon having so valu- 
able an addition for imparting practical in- 
struction. 

——-- ope 


A Mistake Corrected. 


The old saying that a prophet is not with- 
out honor save in his own country, would 
seem to find a fitting exemplar in the follow- 
ing, from the Cleveland (Ohio) Trade Re- 
view : 

The meeting of the American Society of 
Mechanical Engineers, held this week, at 
Hartford, Connecticut, shows that it has at 
length braced up to its work, fairly fulfilling 
the functions of so important an organiza- 
tion. Its first meeting in Cleveland was in 
every respect a failure,except in that of initi- 
ating the organization by a formal exchange 
of courtesies between the members, import- 
ant papers that had been looked for not be- 
ing forthcoming, and every one apparently 
waiting to see what some one else would do. 
No special subjects had been previously as- 
signed specifically to eminent members, and 
matter of indifferent character was hastily 
collated and presented, leading to slight 
and unimportant discussions. Now affairs 
have changed, and the meeting was charac- 
terized not only by an attendance widely 
representative, but by the reading of papers 
of value showiug lengthy investigation, 
theoretical and practical. The discussions 
which followed on these were quite worthy 
of the assembled body of mechanicians. 


Now what association it was, whose ‘‘ first 
meeting in Cleveland was in every respect a 
failure,” we are not informed; but for the 
information of our Cleveland contempo- 
rary, we will say that the American Society 
of Mechanical Engineers has held neither 
its first, nor any other meeting in Cleveland, 
as yet; though the selection of that city, at 
some time in the near future, as the place 
for holding one of its meetings, would seem 
to be a wise measure. For our contempo- 
rary’s further information, we will state 
that the American Society of Mechanical 
Engineers has held, al told, four meetings, 
and only four; not one of these being in 
any possible degree a failure, or akin to it. 
The first or preliminary meeting was held 
in the office of the AMERICAN MACHINIST, 
February 16th, 1880, at the invitation of 
Prof. John E. Sweet, Prof. R. H. Thurs- 
ton, and Mr. A. L. Holley. Committees 
were appointed, a name was selected, and 
other steps were taken looking toward com- 
plete organization; this result being reached 
at the adjourned meeting, held at Hoboken, 
N. J., for this purpose, April 7th, 1880, 
when officers were chosen, and arrangements 
made for publishing the first Catalogue of 
the Society. 

The first annual meeting was held in the 
Union League Theatre, New York, Novem- 
ber 4th and 5th, when a large attendance, 
combined with good papers and a spirited 
discussion, induced everybody to vote the 
meeting an entire success. The fourth and 
last meeting in the series, so far held, was 
that just held at Hartford, Conn., which 
will be known as the first regular meeting 
for 1881, and which, in every sense, de- 
served our contemporary’s favorable ver- 
dict. As the Ohio members now repre- 
sented in the society are both numerous and 
influential, and can safely be counted upon 
to interest others among the able mechani- 
cal engineers of that great State, we trust 
our journalistic contemporaries in that sec- 
tion will lend the society and its objects 





not made as free use of his note’ book as he 





their equally favorable attention. 
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Mechanical Esthetics. 





An:acute critic on mechanical matters 
once defined himself as having as much in- 
terest in the people who go into the shops, 
as in the marvelous products which come 
out of the shops. From this point of view, 
the moral and mental forces which impel 
the workman are quite as well worth con- 
sidering as the forces that impel the tools 
with which he works. 

Not to affect mystery, recent events which 
have occurred in England would seem to 
indicate that there is in mechanics a field 
almost wholly unexplored, which should re- 
ceive attention. A school of devotees at 
the shrine of what may, perhaps, be called 
social esthetics, has arisen, which, worship 
ping The Beautiful, 7’he Uiter, has found a 
way, among other achievements, to make the 
contemplation of a flower answer as a sub- 
stitute for a square meal or a night’s sleep, 
in a manner at once suggestive and economi- 
cal. If an able-bodied young student of 
social esthetics can, by simply strolling into 
a flower shop or greenhouse at convenient 
intervals, and gazing in rapt abstraction at 
a lily or other convenient flower, cultivate 
his esthetic nature to a point enabling him, 
for some time, at least, to dispense with 
physical food, so to speak, it would surely 
seem worth while to study esthetics from 
another standpoint. 

Doubtless middle-aged or elderly work- 
men, whose habits of mind and body are 
fixed, will find it difficult to make satisfac- 
tory headway in this new method of getting 
a corner on landladies and grocers, but 
young mechanics might perhaps find it par- 
ticularly available. Only a slight arith- 
metical computation is needed to show the 
vast saving in bread, meat, groceries and 
tobacco which would ensue in this country, 
should this matter of mechanical esthetics 
receive general attention. Money in large 
sums, that now goes to satisfy the coarse de- 
mands of physical appetite, would either 
be saved and eventually used as capital 
on which young men could begin business, 
or would be diverted to other and more cul- 
tivated uses. 

Just how the first beginnings of this social 
revolution are to be brought about cannot 
now be stated, but they will perhaps be 
found in the direction of well-ascertained, if 
little used, methods of cultivating good taste 
and personal refinement. At least one iron 
foundry in New England is reputed to have 
lace curtains on its windows, a number of 
manufacturing establishments in various 
places have recently been fitted up with 
libraries and improved methods of ventila- 
tion, and there are indications that cleanli- 
ness is coming to be regarded as a virtue in 
the eyes of many men, who formerly thought 
the presence of a large amount of dirt and 
litter in a shop the sure sign that work was 
being done. Whether any machine shops 
will ever be provided with Brussels carpets 
(together with suitable receptacles for catch- 
ing oil, chips and filings) or not, remains to 
be proven. 

There is one reform by which, perhaps, 
the cultivation of The Beautiful, from the 
mechanical point of view, would be ma- 
terially advanced, and that is by substituting 
more refined and poetical words for many of 
the harsh and vulgar terms which abound in 
mechanical nomenclature. The young ap- 
prentice may find esthetic cultivation a grind- 
ing task, who lives in hourly contact with 
objects bearing such repulsive names as: 
Hob, jig, boss, gouge, plug, dog, chuck (to 
be sure, this word rhymes with duck, and 
may therefore escape criticism), tap, stud, 
poppet, nozzle, scriber, gripper, gudgeon, 
slot, back-lash, starter, bolster, jaw, calliper, 
cross-head, scraper, eccentric, cog, pawl, 
gap, and many others, which only express 
practical ideas in a practical way, and are 
totally devoid of artistic meaning or aspira- 
tion. After all, however, the food saving 


aspect of this subject of mechanical esthetics, 
and the means by which the science is to be 
successfully cultivated among mechanics, 
may, in the end, prove merely incidental to 
the greater elevation which often follows 
even mistaken attempts at moral and mental 
culture, 











(JUESTIONS x ANSWERS. 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 





(1) J. H. M., New York City, writes: 
I notice in your issue Vol. 4, No. 14, in answer to 
H. B., of Catskill, N. Y., that you say, “‘ Hardening 
and removing the stickiness of rubber for the coat- 
ing of fabrics and the manufacture of articles for 
use, by a process of treating it with sulphur at a 
high temperature.” May I ask of what this process 
consists? A.—The process referred tois commonly 
known as vulcanizing, which renders rubber insen- 
sible to atmospheric changes of wide variation. 
This processs was originally effected by dipping 
the rubber in melted sulphur and heating it up to 
300° Fah. The process is said to have been first dis- 
covered by Charles Goodyear in 1839. During his 
experiments a piece of rubber combined with sul- 
phur was accidentally dropped upon a hot stove 
and the effect was revealed. The crude rubber is 
first placed in large tubs and softened by jets of 
steam, then passed repeatedly between smooth steel 
rollers which mash further soften it, while water 
trickling from above washes out the dirt. It is 
then passed through a masticating machine be- 
tween spiral corrugated rollers, water being sup- 
plied as before to complete the cleansing,and coming 
out in the form of sheets is hung in a steam apart- 
ment to dry, the longer the better. From the 
grinding room it passes to the grinding mill, Which 
consists of a pair of hollow steel rellers heated 
within by steam but kept dry upon the outside. It 
is passed repeatedly between these rollers until it 
assumes a uniform doughy consistency and is finally 
delivered in square sheets. The vulcanizing com- 
pound is next applied in the mixing mill, which is 
very similar to the grinding mill, the rollers being 
heated within by steam. The rubber is passed re- 
peatedly between these rollers, while the compound 
is applied by a trowel or puddling stick and becomes 
equally distributed through the mass. The final 
heating, to complete the process, is not usually done 
until the rubber is attached to the cloth which is to 
receive it and thearticle of which it formsa part is 
complete. This is effected in cylindrical chambers, 
the ends of which are tightly closed after the arti- 
cles are introduced. Live steam is admitted to the 
interior of the cylinder which is provided with a 
system of steam pipes at the bottom to prevent 
the free steam around the goods from condensing. 
The compound used for vulcanizing for general 
purposes usually consists in mechanically mixing 
the gum at a moderate with flowers of sulphur and 
subsequently curing it in superheated steam at 
from 250° to 300° Fah. Other ingredients, as lith- 
arge, white-lead, zinc white and whiting are added 
to the sulphur to give body, color and softness to 
the rubber. 1 0z. of sulphur to the pound of rubber 
makes a soft vulcanized rubber, and 4 oz. of sul- 
phur to the pound makes hard vulcanized rubber. 


(2) H. 8. R., Union Springs, N. Y., asks, 
1. Is ita good plan for the treatment of a hot jour- 
nal, which runs in a box lined with Babbitt metal, 
to apply cold water until the bearing is cold? A.— 
Yes. As soon as the heat is reduced apply tallow 
containing a large percentage of graphite (black 
lead), which will restore the surface of the journalif 
not too badly cut. Sulphur is good to cool a jour- 
nal but it is to be dreaded afterwards, as it forms 
scales which will again cut the journal; it may take 
a little longer to cool the journal with the former 
compound, but it is the bestin the end. 2. Is water 
a good lubricator? A.—No. This was proved con- 
clusively by the experiments of Gen. Morin. 3. Why 
do sulphur and plumbago tend to cool hot jour- 
nals? A.—Thereis nothing in either one which 
possesses the qualities of cooling hot journals. The 
philosophy of the phenomena is this: The plumbago 
or sulphur being put on a journal the fine powder 
fills up the cavities and grooves caused by the heat- 
ing and abrasion of the surfaces thus forming as it 
were a new surface. Plumbago being of a fine 
metallic nature puts a polished surface upon a 
journal which with a little attention will cool 
down and cause no more trouble. 


(3) R. 8., Jersey City, N. J., asks: Will 
you inform me in regard to the best arrangement 
for superheating steam for heating purposes? I 
want it as warm as possible. A.—Your question is 
avery difficult one to answer for the reason that 
engineers differ greatly in regard to the best, which 
means the most economical apparatus for super- 
heating steam. Superheaters may be in the shape 
of a cylinder boiler for ordinary superheating. But 
where a high temperature is to be attained a series 
of tubes are used, connected at each of their ends 
with the main steam pipe. These pipes are con- 
tained within a furnace (which may be separate 
from the boiler furnace), or the tubes may be placed 
behind the bridge wall of the furnace under the 
boiler used to generate the steam. The more you 
superheat the steam the faster will the tubes of the 
superheater be wasted away, owing to the forma- 
tion of magnetic oxide upon their surfaces. We 
would advise you to consult a good engineer before 
building a superheater, as there are so many differ- 
ent plans that you would not be likely to get very 
flattering results, unless you have had experience 
in‘superheating;‘moreover surverheated steam is a 








very dangerous agent to meddle with. In using 
superheated steam for heating purposes you should 
not allow the pipes to come in contact with wood 
work, otherwise spontaneous combustion may be 
expected. 

(4) W. S. B., Syracuse, N. Y., asks: 1. 
Will coke used as fuel injure a boiler? A.—Coke 
being a sort of coherent mass of fixed carbon, con- 
taining usually from five to ten per cent. of earthy 
matter alone, cannot necessarily injure boiler plates 
any more than other similar fuels,if used judiciously. 
2. How can I prevent coke from clinkering? A.- 
If coke is made from coal which contains earthy 
matter it will form clinkers in proportion to the 
amount of earthy matters contained. The best way 
to avoid clinkers is to purchase coke made from 
coal which contains the smallest per cent. of clinker- 
producing constituents, 

(5) P. F., Falls Village, Conn., asks: 
Please inform me at what speed electricity travels, 
and how long it would take it to go round the globe ? 
A.—The velocity of electricity depends upon the 
strength of the current and the resistance of the 
conductor, therefore the velocity varies from 13,500 
to 288,000 miles per second. The relative capacity 
of different metals for conducting electric currents 
is as follows: 


Sh 3 Ue 1 re re 18 
ys il CAVES cnerneee 100 | Platinum.......... 16 
ES c:cksenwewec te SRS se weezess. seis 16 
Mc sx cease cae t es it ere 10 
BRUNE gis'eee tances 80 | Mercury...........8 





From the foregoing it appears that a copper wire 
of 100 ft. in length, offers the same resistance to an 
electric current as an equally thick wire of plati- 
num 16 ft.in length, or of lead 10 ft. in length. 
Wheatstone found that electricity passed through 
a good conductor offering the least resistance 
at the rate of 288,000 miles per second and 
through a copper wire 111,780 miles per second. 
From the data given you can calculate the time it 
would take an electric current to pass through 
various conductors around the earth ; the distance 
of course being known. 


(6) J. M. G., Bellefontaine, Ohio, asks: 1. 
Is there a mechanical school in the State of New 
York at which a person’s work goes toward defray- 
ing his expenses? A.—No. By writing to the 
Stevens’ Institute, Hoboken, N. J , Cooper Institute, 
New York City, or Cornell University, Ithaca, N. 
Y., and stating your case, you may possibly obtain 
a special tuition. 2. What are the requirements to 
enter this school, and about what are the necessary 
expenses? A.—The student before admission to 
these schools, is required to pass through a prepar- 
atory course in a high school, for which he must 
pass an examination. 3. In what number of the 
AMERICAN MACHINIST Was published an account of 
a school of this kind? A—None. 4. Is the age of 
24 too old to begin to learn the machinist’s trade ? 
A.—No. 


Piisiness Seecias. 


50 cts. a line for each insertion under this head. 











Wanted—Special Machinery to manufacture. 
American Machine Co., Cuyahoga Falls, O. 


Dies, Punches and Special Tools, manufactured 
by H. H. Coles & Co., 446 N. 12th St., Philadelphia. 


Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, III. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 


‘“* Patent Binder” for the AMERICAN MACHINIST 
holds 52 weeny issues in good shape. Sent to any 
address by mailfor onedollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 


Steam Engines Indicated and Examined. Power 
Measured. W. H. Odell, P. O. Box 274, Yonkers, N.Y. 


Bound volumes for 1880 of the AMERICAN Ma- 
CHINIST.—We can furnish Vol. 3 of the AMERICAN 
MACHINIST, containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. AMERICAN MACHINIST PUBLISHING Co. 
96 Fulton Street, New York. 


Wood Engravings of Machinery and Tools. Satis- 
faction guaranteed. Chas. Murray, 58 Ann St.,N.Y. 


Wanted to arrange with responsible parties for 
the manufacture of a New Air Compressor. The 
en designed. John Fish, 8 Pine Street, New 
York. 


Special Notice.—Owners and managers of large 
establishments throughout the country will find 
information of positive value in our 75 page illus 
trated pamphlet, entitled ‘‘ Useful Information for 
Steam Users.” It contains data on the care and 
management of Steam Engines and Boilers and 
Rules for Engineers and Firemen. Sent for 25c. in 
P.O. Stamps. The J. N. Mills Publishing Co., 165 
Broadway, New York City. 


Special inducements offered to clubs, ‘‘ Extracts 
from Chordal’s Letters’’ in book form, now ready. 
Cloth. 820 pages. Less than 5 copies, $1.50 by mail, 
each, postpaid. American Machinist Publishing 
Co., 96 Fulton Street, New York. 


J. C. Hoadley, Engineer and Expert, formerly of 
Lawrence, Mass., has opened an office at 29 High St., 
cor. Federal, Boston, Mass.,where he will be pleased 
to receive old and new friends. 


Alfred Wilkinson, Expert Engineer, 8. W. Corner 
Second and Girard Avenue and 1114 Beach St. 
>, O. address, Manayunk, Phila., Pa. Indications 
of Steam Engines a specialty. 


Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 


A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases and of Different 
Kinds of Vapor. By John W. Nystrom, C. E., 8vo., 
cloth. Price, $1.50, also A New Treatise on the 
Elements of Mechanics, Establishing Strict Pre 
cision in the Meaning of Dynamical Terms. By 
John W. Nystrom, C. E., 8vo., cloth, price $2.00, 
Mailed by E. & F. N. Spon, 446 Broome St., New 
York City, on receipt of price, 
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Dwight Slate, Hartford, Conn., is about to bring 
out a new drill chuck of his own invention. 

A carriage bolt manufactory and a woolen man 
ufactory will shortly be started at Ashtabula. 

The Northampton Emery Wheel Company, Leeds, 
Mass., will soon increase the capacity of their 
works, 

The necessary capital ($35,000) to start up the 
Plymouth (Mass.) Iron Foundry has all been sub- 
scribed. 


Shreve, Crump & Low are erecting a building in 


Boston for the manufacture of gas fixtures. It is 
441x125 feet and five stories high. 
The paper mill of J. A. Bacon, at Lawrence, 


Mass., has just put in a 150 horse-power Perter-Allen 
engine and two new boilers. These are being set 
with the Jarvis Furnace to burn peat coal. 

The Ramapo (N. Y.) Wheel and Foundry Com 
pany’s Works are soon to be enlarged by the erec- 
tion of a new machine shop and an additional 
foundry. 

The Rogers Locomotive Works, Paterson, N. J., 
shipped last week nine locomotive engines and 
tenders to Spain for the Valle Valleneuva and 
Barcelona Railway. 

The foundations for the new extension of the 
Catasauqua (Pa.) Company’s 
Works are being laid. The new building will be 
50x150 feet, with a wing 37x80 feet. 


Manufacturing 


Among the new industries about to be established 
in Camden, N. J., is a large bleachery and a cotton 
mill. Itis thought that eight hundred hands will 
be employed in the two places. 

A French mining company has erected a quartz 
mill at Arlington, N.J., for sifting the ore from its 
gold mine in North Carolina. It is said to be the 
first quartz mill built in the East. 

A new addition will shortly be made to the Spring- 
field, Il., Watch Factory, which will give employ- 
ment to 200 more hands. Six hundred men are now 
employed at the factory. 

The Jarvis Furnace Co., of Boston, will open an 
Office at 92 and 94 Liberty street, New York. Messrs, 
Berton & Nickel will be the New York agents for 
the sale of this furnace, for setting steam boilers 
also of the Sheffield grate bars. 


It is announced that Mr. Sayre, of the Bethlehem 
(Pa.) Steel Works, has made arrangements for the 


investment of $1,000,000 in new steel works at 
Birmingham Ala., and will ereet the 


necessary 
buildings during the coming summer. 

Bradley & Co., Syracuse, N. Y., are sending out 
samples of pocket-knife blades forged under one of 
their 40 1b. cushioned helve hammers, with the an- 
nouncement that it is the only helve hammer in the 
world that can do this work successfully, 


D. J. C. Howe, Syracuse, N. Y., is building a horse 
power fire engine for small towns, such as cannot 
afford a steamer. It works like an old fashioned 
threshing machine, the horse being hitched to a 
sweep and made to travel ina circle. 
three independent pumps 
throw a continuous stream. 
threw a stream 125 feet. 


There are 
(side by side), which 


The first engine built 


The Jarvis Furnace Co., A. F. Upton, General 
Agent, 7 Oliver St., Boston, Mass., has issued a fine 
new pamphlet, containing a description of the Jar- 
vis furnace as applied to different boilers, and de. 
to use various kinds of fuel. It also con- 
tains records of tests made upon said boilers, show- 
ing the value of the Jarvis setting. The pamphlet 
is well printed, and illustrated with fine large cuts. 


signed 


On arecent visit to the works of the Straight 
Line Engine Co., Syracuse, N. Y., we noticed sey- 
eral of Prof. Sweet's high-speed engines in process 
of construction, One of them was for Warner & 
Swasey, Cleveland, O. (to run their new shop), and 
two for D. M. Osborne, Auburn, N.Y. The shop is 
fitted up with the best tools and special machinery 
for building these engines. They are full of orders 
without searching for customers. 


In the Sweets’ Manufacturing Co., Syracuse, N. 
Y., we lately observed a vertical rolling mill en- 
gine, 12/’x20’ running regularly from 225 to 250 
turns a minute. It was built by Prof. John E, 
Sweet seventeen months ago, embodying the essen- 
tial principles of his straight line engine, and has 
been at work ever since without giving any trouble 
and not costing anything for repairs. During the 
last six months it has run over twenty hours a day, 
The fly-wheel spins around at the rate of a mile 
and a-half a minute, This engine has given such high 
satisfaction that they are building another, 14’’x20/’, 
of the same design to drive another train of rolls. 


The Swamscot Machine Co., South Newmarket, 
N. H., represented by Geo. K. Paul & Co., 98 Milk 
St., Boston, Mass., is a concern which has been in 
business since 1830. They have just issued to their 
friends and the trade their first catalogue of any 
appreciable magnitude. It is a large book of 160 
pages, neatly bound in cloth. This concern has 
lately stocked their works with the most approved 
tools and machinery, and are engaged in manufac- 
turing the National Petroleum Gas Company’s gas 
works. The catalogue referred to contains a full 
description of these works, as well as a very inter- 
esting treatise on steam heating, and is worthy of 
careful reading. This concern also build station- 
ary and portable engines and boilers. 
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Machinists’ and Engineers’ Supplies. 


New York, May 19, 1881. 

Trade remains good with a scarcity of many arti- 
cles in daily demand. The Ohio Grindstone Co., of 
Cleveland, have advanced the price of grindstones 
$1.00 a ton, taking effect June 1. 

The National Association of Bolt, Nut and 
Washer manufacturers recently held a meeting at 
Pittsburgh and decided to maintain prices as fol- 
lows: Eight cents off of square and hexagon nuts, 
7% cents off washers, and 65 per cent. off the list of 
machine bolts, bolt ends, lag screws and skein 
screws. 





——_—__ cae 


Iron and Metal Review. 


New York, May 19, 1881. 

Pig iron is a shade stronger than last week, and 
holders begin to feel more cheerful. But buyers 
have not yet begun to order supplies for any con- 
siderable time ahead. We quote No. 1, $24 to $25, 
No. 2, $22; Gray Forge, $20; Coltness, $23.50; Glen- 
garnock, $22.50; Eglinton, $21, and Carnbroe, $22. 
Steel rails are a shade easier as to price by quota- 
tions, for prompt delivery remain at $60 to $62.50 
at mill. Iron rails are in fair demand at $48 to $50 
at mill, No.1 Wrought Scrap sells at $28 to $30 
from yard. 

Boiler Makers’ Supplies are active at following 
prices: Tank ion, 27%c. to 3c.; Refined, 314c. to 38¢c.; 
Shell, 3l4c. to 334c.; Flange, 45¢c. to 434c.; Fire Box, 
5léc. to 534c.; Burden’s Rivets, 5 1-10e. per Ib.; 
Boiler Tubes, 45 per cent. discount from list. Ingot 
Copper has begun to arrive from the lakes; now 
selling at 19c. to 19l4c.: Tin is quiet, at 19%e. to 
20c. for Straits, Australian and Billiton, and 23%c. 
for Banca. Lead is dull at 434c. for common and 
19-10c. for refined; Spelter is dull at 47%c. to 5c. for 
Western and 5c. for Silesian; Sheet Zine 7c.; Anti- 
mony 144c. to 14).¢. 


WANTED <— 


First class machinist, understanding printing press 
machinery and capable of superintending a shop, 
may address, with references, Manufacturer, care 
AMERICAN MAcuiNist, New York. 

Wanted 2 or 3 young, active, and strictly first- 
class Pattern Makers, best wages paid and steady 
work all summer. Queen City Pattern Works. 
Alex. D. Cunny, 204 E. Front St., Cincinnati, Ohio. 

Reliable, Practical Mechanical Engineer, of 20 
years experience, desires position of Superintendent 
of Machine Works. Address, J. Wadsworth, No. 76 
Second St., Brooklyn, E. D. 

Wanted—A Situation by a competent person to 
take charge of or superintend Iron Works, or as 
outside-business manager of same; has had 25 years 
experience. Address, Lock Box 380,Jamestown,N.Y. 


WM. MUNZER, 


Manufacturer of 


Improved Corliss Engine. 


For description, see Vol. 4, No. 14, of this paper. 


1st Avenue, cor, 30th Street, New York. 


W. H. & W. E. TURNER, 


86 Leonard St., New York, 


COTTON WAsTE 


FOR CLEANING MACHINERY. 
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THE BEST 
IN 
EXISTENCE. 


Selt Closing and Requires no Packing, 
And can be Cleaned Out while Steam 
is in the Boiler. 

It has been tried for two years, and has given entire 
satisfaction on both Stationary and Marine 
Boilers. For descriptive circular address 
The New England Gauge Co. 
103 MILK STREET, BOSTON, ASS. 

New York Office, 38 Dey Street. 


THE PORTER-ALLEN HIGH SPEED ENGINE. 


W. H. MERRICK, President and Treas. 
G. A. BOSTWICK, Secretary. 


C. T. PORTER, Vice-President. 
C. B. RICHARDS, Superintendent. 


THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 


for the Porter-Allen 
Engine on _ contract 
time. 


Orders solicited for 
> Iron and Brass Cast 
ings in the rough. 


Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 








BETWEEN CENTRES 
GotolLow SPINOLE 
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BARNES’ PATENT FUOT POWER MACHINERY. 
Complete outfits for actual Workshop business. 
Lathes, Saws, Formers, Mortisers, Tenoners, ¢tc. 
Machines on trial if desired. Mention this paper 
and send for Descriptive Catalogue and Price List 
W. F. & JOHN BARNES, Rockford, Ml. 





Under Patent of Brown & Sharpe, 
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Newark, N. J 


Universal Milling Machine, Manufactured by 
Alex. Pool & Co, ee 


A 








New Haven Manf’g Co. 
NEW HAVEN, CONN. 
IRON-WORKING MACHINERY 





BOYD ELIOT, | EUGENE N. ELIOT, 
Mechanical Engineer, 


Expert in U. 8. Courts. 
Solicitor of Patents. 


Offices, 40 & 41 Astor House, 
NEW YORK. 


American & Foreign Patents 
solicited, bought and sold. 


IN THE 
State and U, S, Courts, 


NEW YORK. 





NEW AND VALUABLE OILER. 


l, FOR LOOSE PULLEYS. 

aT Its use on Loose Pulleys, or idlers, 
especially those running at a high 
speed, will prove it to be efficient, 
keeping the pulley oiled from three 
to four weeks with one filling. Guar- 
anteed to give Satisfaction. 

Manufactured by ‘ 
Van Duzen & Tift, Cincinnati, O. 


HOUGHTON BULER & TUBE COMPOUND, 


->URELY VEGETABLE. 
LOOSENS SCALE & PREVENTS ITS FORMATION. 
SAVES FUEL, LABOR AND REPAIRS, 
EOoOUGETOWwW & CO. 


15 Hudson and 180 Reade Sts., N. Y. 


* \\\\\ 








COUNSELLOR AT LAW| 


Offices, 40 & 41 Astor House, | 





COOKE &jCO. 


(Formerly Wm. Cooke, successor to Cooke & Beggs) 
6 Courtlandt St., New York, 
AGENTS FOR 





The Lehigh Valley Emery Wheels 
and Emery Wheel Machinery. 


Our wheels possess superior cutting qualities, com- 
bined with great durability. Eureka Plow, Polisher 
and Automatic Knife Grinders. 





LEHIGH VALLEY EMERY WHEEL CoO. 


LEHIGHTON, 
Emery and Corundum Wheels and Grinding 


COOKE & CO., 6 CORTLANDT ST., NEW YORK ACENTS. 


Manufacturers of 


PA. 
Machinery. 





BLAKE 





NEW 


5 PATENT STEAM FUMES 


MORE THAN 13,000 IN USE. 
, Adapted to 


Send for New Illustrated Catalogue, 


GEO. F. BLAKE MANF’G CO, 


88 Liberty Street, 


Every Situation. 


44 Washington St., 


IS THE 


A. S. CAMERON'S Standard of Excellence 


PATENT STEAM PUMP © iscsi 


THE A. S. CAMERON STEAM PUMP WORKS, 
Foot of East 23d Street, New York. 









KEARNEY & FOOT « ¢ 


ny 
Office, No. 78 Chambers ( Manufactory, 


Sewee"| Pull Weight Hand-Cut Files. | rAamies 5 


The best and cheapest in the end. Send for quotations. The files speak for themselves in the 
following testimonials. Read them. 


NORTH RIVER IRON WORKS. 





To Wom 1T May ConcEeRN: New York, May Ist, 1877. 
We have used the Files made and re-cut by Messrs. WEINMANN & KEARNEY for the past three years, 
and we know of no better recommendati6n than the fact that we are still using them. 
, FLETCHER, HARRISON & CO. 
WINCHESTER REPEATING ARMS CO. 
Messrs. KEARNEY & Foot, New York, New Haven, Conn., Nov. 1st, 1878. 
Dear Sirs ;—The Files you have been furnishing this Company have proved equal .if not superior, 
to any heretofore used. Yours truly, V. A. KING, Sup’t. 


We print on card board 10 x 12 in. ‘‘ Instructions on the use of Files,” which are intended for shop 


use. These instructions with our ‘‘ Illustrated CataJogue of Files’ we,mail on 1eceipt of 27 cents postage. 
To customers we mail a complete set free of charge. KEARNEY & FOOT, 


BRADLEY’S 


CUSHIONED HAMMER 


STANDS TO-DAY 


WITHOUT 
AN EQUAL. 


It approaches nearer 
the action of the smith’s 
arm than any hammer 
in the world. 













“ip 


| 


Val Mili ul 
(ITNT reer Eye TTT 
iy } 





Bradley & Company, 
SYRACUSE, N. Y. 
[Established 1832. ] 


oO E’"S 
Little Giant Injector, 


For Stationary, Marine and other Boilers. 
SIMPLE, DURABLE & EFFECTIVE. 
Ejectors for Lifting and Forcing Fluids. 


Also, Valves of all descriptions. 
SEND FOR CIRCULAR. 


RUE MFG. CO., 523 Cherry St., Philadelphia, Pa. 


Betts MachineCo. 


WILMINGTON, DEL., U. & A. 


BUILDERS OF 








Boring and Turning Mills, 
Cutting-off Machines, 
Car Wheel Borers, 
Axle Lathes, 
Planers, 


Drills, Xe. 
Shapers, 


Slotters, 
Boring Bars, 
Bending Rolls, 
Shaft Straighteners, 
Punches and 
Shears. 


Send for List of 


TOOLS ON HAND 


FOR 





YORK. | BOSTON. 


Punching Machine No, 2. IMMEDIATE DELIVERY, 














